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A ST A TI~TICAL STUDY OF THE PRJtES 
ANn PRdDUCilONOF BEEF .CATiLE 
By JOH~ A. HOPKINS, JR.* 
This study attempts, as far as possible, to find explanations 
for the various major and minor movements in prices of cattle-
since iowa became an important beef producing state. An ex-
amination has been made to see if there are elements which may 
be expected to influence prices in the same manner in the future_ 
First to explain the underlying long time or secular tJ;'ends, 
the relative growth of the population of the United States and 
the cattle output of the country is examined. Here attention 
needs to be given to the changes in the area of land available 
for the grazing of cattie, changes in the amount of corn grown, 
and changes in the food consuming habits of the population. 
In addition to the long time or secular trends in cattle price 
and production, fluctuations over shorter periods are evident, 
which appear to be of a more or less cyclical nature. To explaill 
these it will be ne-cessary to examine the various crises or turning 
points in the history of the cattle producing industry such as. 
the rapid opening o'f new territory for grazing, the exhaustion of 
the sup'ply of Such ~ew land, changes in the methods of raising, or 
fattening cattle, wars, and other factors which have caused sud-
den cluingeseither in the demand for beef or in the cOsts of its. 
production. In this it is necessary to keep in mind the time re-
quired to adjust the beef indust~,y after a need for such adjust~ 
ment is perceived. Some attention must ):>e g~ven to the, influence 
on the beef industry of the recurrent waxing and waning of ac-
tivity in ~ther lines of business known as the l;lUsine~s cycle. 
It is necessary to examine also the recurring seasonal fluctu-
atiollS,.in ,t~e volume and hence th,e price of cattle sold. ~om­
parisons will be made between this typical seasonal fluctuation 
of the preSent period and that of the period before finishing on 
corn became so common. It will be shown that there is a close 
l. 
• The writer of the following pages wishes to acknowledge the very helpful 
advice and assistance of Prof. C. L. Holmes, Chief of the Agricultural Eco-
nomics Section of , the Iowa Agricultural Experiment Station, undel' 
whose direction the study was conducted, and also the criticism and 
suggestions of Prof. T. N. Carver, of Harvard University. In the statis-
tical section of the wbrk he wishes to acknowledge the assistance of 
Pl'of. Knute Bjorka. Of especial value was the painstaking examination 
and the suggestion of valuable improvements in the mathematical meth-
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correspondence of the seasonal prices of cattle to the cropping 
year of the farms on which they are fattened, as well as to the 
grazing season 'on the ranges . 
. The producer needs to study and understand prices to enable 
him to adjust his production program n such a way as to get the 
greatest possible profit thru favorable cost and price conjunc-
tures. 
THE SIGNIFICANCE OF CATTLE PRICES 
To the beef producers the price received for cattle represents 
a remuneration for the costs and efforts employed in production 
by the entire beef producing industry, including corn growers, 
ranchers and feeders. While the producer Of each commodity is 
interested in getting as high a price as possible for his own com-
modity, he is also interested in paying as low a price as possible 
for each commodity that he buys. That is, he wants to get as 
much as possible in return for what he has to offer. 
It is fully as important a function of value to determine how 
much beef, and how much pork, and how much of each other 
commodity is to be pro9-uced as to determine the amount of re-
ward to be given to each producer. . 
The returns to the individual producers are 'l1-utomatically de-
termined by the prices of the commodities, but they are normally 
determined in competition with other alternate uses for the 
same resources. Therefore, if the producers are wide awake and 
take the cues to increase or decrease their output of various com-
modities ,as these cues are given to them by the changing prices, 
the returns to one industry cannot long remain above or below 
that of another. Also, the well-being of each producer is depend-
ent on the quickness and skill with which he adjusts his pro-
duction to the changing values. We are therefore considering 
price here primarily as a factor for the control of production. 
The question is naturally presented: How effeetive are prices 
in production control? If they are completely effective it is only 
necessary to understand their significance and then to watch 
their changes to maximize both the social welfare and individual 
profit. If they are only partly e·ffective or if they are subject 
to variations which have no significance in the rational control 
of production, they must be interpreted very differently. 
The principal purpose of this study is to try to discover how 
far the cattle producer can depend on the prices of cattle ~nd of 
related products, and how he should interpret them in the guid-
ance of his production for his own and for the social advantage. 
Price must not be thought of as a direct indication of the ad-
vantage or profitableness in the production of cattle. With the 
prices of other related products at given levels, it will indicate 
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only the most advantageous equilibrium between the prnduction 
of cattle and the production of these other things. 
If cattle rise a dollar per hundred pounds it will mean tem-
porarily a higher return for such factors entering into produr,-
tion as the corn fed to the cattle, the labor spent on them, and 
the use of land by the cattle. If cattle alone could make use-
of these factors of production the added price of cattle would 
eventually all be consumed by the increased pTices of these and 
the other factors entering into production costs. When the 
prices of the production factors and the production of cattle-
have time to adjust themselves to the new situation the cattle 
producer would be making no greater profit than before. 
Actually there are other enterprises than cattle, for instance 
hogs, the dairy, wheat; which are also using such factors as 
land, labor ahd corn, and which are competing with the cattle 
for these things. In some sections the competition of these-
other enterprises is negligible, as on much of the open range-
area. Even here sheep are active competitors. But in such a 
situation, if the supply of land is limited, the greater part of 
the added price of cattle would soon be consumed by the- price-
paid for the use of the land. In other p~aces such enterprises 
as the dairy, the production of truck crops, cotton, and citrus 
fruits have such an advantage over the production of cattle-
that a rise in the value of cattle would have very little sig-
nificance in determining the use of the productive factors. 
Over a large and significant portion of the farming area, how-
ever, there is a possibility of shifting from the production of 
cattlo to something else, or from something else to cattle. On 
most farms in the Corn Belt it is advantageous to keep a. 
larger or smaller number of beef cattle to use land too rough 
to be tilled profitably, to provide a use for labor in slack seasons, 
tJo furnish a means of concentrating into a product of higher 
specific value some of the cheap and bulky crops or parts of 
crops, and to conserve soil fertility. 
Under such conditions as these an increase in the price of 
cattle will not mean just that much increase in the profit of 
cattle production. Neither will it mean that the farmers will 
stop raising hogs or other competing products. Ra.ther it will 
mean that the most advantageous combination of enterprises 
will include rather more cattle and fewer hogs than formerly. 
The amount by which the cattle enterprise will be increased will 
be determined by the amount of rough land which is just on the-
border line between most advantageous use for cattle and for 
some-other enterprise, the freight differential between corn 
shipped as grain 'and the same corn as condensed into beef, and 
the availability of cattle which can be used as stock to expand 
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the industry quickly. It will also depend on the knowledge of 
the farmers concerni'Ilg the relative advantages of the competing 
enterprises, on ' their knowledge and experience 'with caine, and 
on the physical layout and equipment of the 'farms, Any change 
in profitableness that may result tcmporarily, following' a crange 
in the price of cattle, may be attributeq. to lack of knowledge 
-or improper interpretation of the 'changed facts by tlie pro-
ducers, or to the inelasticity of the industry and a consequent 
lapse of time before the adjustment can be made rather than to 
.any necessary and permanent change in the advantages of the 
industry. Any change in cattle prices will mean that a di(ferent 
pl;oportionate 'combination of the cattle, corn, hogs, oats, 'dairy, 
.and other farm 'enterprises no,,, becomes the most advantageous 
-one. 
I t is true that a rising price is profitable to the cattle pro-
ducers because during a period of rising prices the costs are 
encountered at one time and at one level of prices, whereas the 
.sales of cattle occur later at a higher price level. But the price 
having risen this adv~ntage comes to an 'end. -
The farmer needs to look fai-ther than at the immediate price 
in deciding on this production program. The largest difficulties 
come from the length of time required to increase of curtail the 
-volume of cattle production. It is likely to ' require between 
three and foul' years to make any very considerable increase in 
the annual output of consumable beef. If a: large number of 
cattle raisers are keeping more heifers for breeding purposes, 
this will further reduce the number of cattle ' 'available for 
slaughter and will fu:rthor raise the price. The indications that 
more 'cattle are wanted are therefore likely to continue for some 
time after an adequate preparation has been made fOl; the adjust-
ment of production. Therefore there is some danger tpat cne 
maladjustment may be followed by another in the opposite 
-direction. ' . 
So far only cost elements have been considered as influencing 
the adjustment of the cattleindustiy to a' given econonUc situa-
ti1on, but ' the influences from the consuming side are of equal 
importance. The intensity of the various demands for beef and 
Tor the by-products of beef production are of the' first importance 
in determing the price at which a given supply of cattle can be 
sold. At the time of sale the costs are things of the past and 
have no influence on the price. The price is qetermined by the 
size of the existing supply and the intensity" of the least intense 
demand which it is necessary to bring into effect ih qisposing of 
the whole of that supply, together with the buying power of the 
-various prospective purchasers, and the prices of other productf; 
which could be substituted for the same use. ' 
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'l'he consruniug habits .of the users of beef are also of great in .. 
porkmce. While the demand for beef is more elastic than that 
-'for such food products .as wheat and potatoes, it is still of the 
relatively inelastic group .of commodities; and any marked 
change in the size of the market receipts is pretty sure to be 
accompanied by a decided change in price. Also consuming 
habits change, tho slowly, and prices and production are forced 
to adjust themselves. It must not be forgotten that these forces 
arc present and effective thru price and that they comprise one 
of the most important groups of influences conditioning the 'beef 
industry. 
THE UNDERLYING TRENDS OF CATTLE PRICES. 
POPULATION AND CAT1'LE PRICES 
The value of beef, as is the case with any other food product, 
depends primarily on the annual supply in proportion to the size 
of the population. The demand will, of course, be modified by 
-the prices of other meat pr.oducts such as pork or mutton which 
might be substituted for it. The demands of other countries 
which tend to draw .off some .of the domestic supply will modify 
the supply available for domestic consumptidn until prices in 
the various countries are practically' on a parity except for such 
expenses as transportation, duties, etc. 
The nistory of cattle prices is closely tied up with that of the 
settlement and development of land in the United States. Thus· 
-we find the price of cattle falling as long as additional land was 
being added to the grazing area during the settlement of the 
West. For the same reason we find in fig. 1, the price of cattle 
rising after the end of this period, as other and more inte~sive 
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Fig. 1. Cattle, corn and hog prices, annually, 1850-1924. 
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Fig. 2. Population. cattle output and buying power of cattle. 
crops began to restrict the territory in which cattle might profit-
ably be produced. 
During the two decades before the Civil War the settlement. 
of the new territory in the Middlewest proceeded slowly and the-
number of cattle in the country increased at no greater rate 
than the population. Therefore the value of beef cattle changed 
but little. But with the building of the trunk line railroads to 
the Middlewest and the rapid development which followed, the· 
beef output began to grow much faster than the population. 
Consequently from about 1865 to shortly after 1890 the rise in. 
the value of cattle was much slower than before. It would 
probably have registered an actual decline had there not been an 
addition .to the demand from settlers and ranchers who were-
stocking up the new territory west of the Missouri River. This 
demand supported the prices until about 1885, and its termina-
tion precipitated a sharp decline in cattle prices which lasted 
until 1889, as is shown by fig. 2. 
The end of the expansion of the cattle raising industry in the-
'eighties and the continued growth of the popula.tion caused the 
values of cattle-that is, the prices of cattle as compared with 
tho prices of other commodities-to begin a rise which lasted 
until the outbreak of the European War in 1914, and which 
proceeded most rapidly from 1889 to 1903. The more rapid 
rise of other commodities than of cattle during the war period 
depressed the buying power of cattle from the beginning of the 
war. 
The decreasing per capita supply of beef and the consequent 
increase in its value are shown in fig. 2. 
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Beef is a palatable food which will therefore be used in pref-
erence to many others if the price permits. But it is not abso-
lutely necessary that people get any particular proportion of 
their nourishment from beef. Much more food can be produced 
pel' acre or per day's labor in the form of the coarser foods 
such as corn for instance, since it takes 8 or 10 pounds of corn 
to pl'oduce a pound of beef. As the population grows and the 
value of beef rises, the advantage to the consumer of the coarser 
und less palat:;:,ble foods may be expected to increase. At the 
flame time hogs are much more economical than cattle in the 
use of feeds and of labor per pound of meat" and altho less food 
per acre can be produced in the form of pork than of corn which 
.might be used directly [!'s human food, the superior efficiency of 
hogs over cattle in converting corn into meat may be expected 
to result, as shown in fig. 3, in a slower displacement of pork 
than of beef from the human ration. 
From 1868 to 1896 the price of cattle in Chicago declined 
about four cents per cwt. per year. During the same period 
the buying power of cattle increased at the rate of about one-
half of one percent of their average value per year, because 
of the more rapid decline of the prices of other commodities. 
The decline .in price came to an end about the middle of the 
'ninties. From 1896 to 1914 the price of 1,200 to 1,500 pound 
steers at Chicago increased on the average of · about 21.5 cents 
p.m' hundredweight per ycar. During this period the prices of 
Fig. 3. Valu~ of beef and per capita consumption of beef and of pork, 
1907-1923. 
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Fig. 4. Seasonal Trend of Fat Cattle Prices. 
'cattle were rlSll1g more rapidly than the prices of most other 
'Commodities, so that their buying power increased on-an average 
wt the rate of about 1.1 percent per year. (See 1 appendix). 
SEASONAL FLUCTUATIONS I N THE PRICES OF CATTLE. 
The next step after examining the long time or secular trends. 
'Of cattle prIces was to discover and mcasurc thc usual seasonal 
trend_ (See 2, appendix)_ 
In the present 8tudy stl>jking diffcrences were observed be-
tween the typical seasonal tl'end of cattle prices prior to about . 
1895 and the trend after that time. On further examination 
it was decided to make separate determinations for the two 
periods. In he earlier years the bulk of the cattle marketed had 
but little corn feeding and the supply of grass fat cattle exerted 
the major influence on prices. During this period receipts of 
caitle were lightest during the spring and increased from June 
to November. After this they normally declined during the win-
ter and spring. The typical seasonal price curve during this 
period rises from December to the late spring. The prices of' 
April, May, and June marked the peak of the seasonal curye. 
Thereafter the prices declined from 104.5 percent of the yearly 
{iyernge in June to 94.S percent in November. 
Between 1895 and 1900 
corn finishing became much 
more common than before. 
This involved holding back 
a rather large proportion 
of the range cattle from 
slaughter for from three to 
seven or eight months and 
therefore caused a decided 
change in the seasonal 
price trend, preventing so 
grea t a decline in the fall 
months. On the other 
hand, the return of these 
cattle' to market in a fat-
tened condition during the 
late winter and spring 
prevented such high prices 
in the spring and early 
summer. 
During the period from 
1896 to the beginning of 
the European War-and 
no marked change w~ 
visible from the end of the 
war to 1925-the high 
point an the prices of 
1,200 to 1,500 pound steers 
was normally reached in 
August and September as 
shown in fig. 4. This is 
before the beginning of 
the hcavy runs of range 
cattle and at a time the 
corn fed cattle have prac-
tically ceased coming to 
market. In the fall the 
heavy receipts of range 
cattle and the scarcity of 
grain fed cattle result in 
lower average prices. The 
seasonal decline continues 
until February. February 
is a between seasons month 
and the better grain fed 
cattle haye not begun to 
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eome on the markets, while the better range cattle have gone. 
There is a larger than usual run of common stock and conse-
.quently lower prices. 
In March the grain fed cattle increase in numbers and with 
the improvement in quality, the price begins its seasonal rise. 
During the spring and summer the receipts of common and 
medium stock are small and the receipts of grain fed cattle 
larger than the average for the year. The price therefore con-
tinues it'! rise until the beginning of the heavy runs of range 
cattle in the late summer or early fall. 
There is a marked difference in the types of cattle received at 
-different seasons and much of the seasonal variation in the gen-
·eral average prices is due to this variation in the quality of the 
stock. Figure 5 illustrates the seasonal variation in the monthly 
receipts of choice, good and medium cattle. The" choice" grade 
is representative of the better grain fed cattle; the" good" cattle 
.are short fed or the best range cattle, and the "medium" grade 
represents mostly the range stock. The seasonal variations in 
t he prices of the various grades corresponds closely in an inverse 
way to the seasonal receipts discussed above. 
This is illustrated in fig. 6, which also shows the tendency of 
the higher grades to vary more widely than the medium and 
common ones. 
The cattle price series to which most attention will be given in 
this study is that of 1,200 to 1,500 pound steers at Chicago. This 
.cl8JSS is one which includes a large proportion of · grain fed 
PRIC£ 
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Fig. 6. Monthly variation in prices by grades of cattle 1100 Ibs. and UP. 
<Chicago, '1921-1925. Data from Yearbooks of the U. S. Dept. of Agri.. a nd 
::Monthly Supplement to Crops and Markets. 
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cattle of the better grades, but also those of widely differing 
quality. Since each grade of cattle has its own price peculiarities, 
seasonal and otherwise, considerable caution must be used in 
interpreting the trends of these rather gross data. In applying 
the conclusions of this general study to any specific grade or 
quality of cattle, the relationship which such specific class holds 
to the larger and more comprehensive group of 1,200 to 1,500 
pound steers must be considered. 
Cyclical and Irregular Fluctuations in Cattle Prices. 
In addition to the long time price variations, termed the 
secular trend, and the more or less regular seasonal price move-
ments, there are other fluctuations from these trends which last 
for varying periods. These may be classified roughly into two 
types: Onc consists of irregular or unsystematic deviations for 
which no satisfactory explanation can be given other than erratic 
interpretations 'of market phenomena by the buyers ,and sellers 
of cattle. 
The second type of deviation from the secular and seasonal 
trend is of a systematic or cyclical nature, that is, tending to 
deviate from the trend first in one direction then in the otheL' 
fo~' a considerable time, swinging now up, now down in an 
undulating or pendular fashion. This does not mean that the 
other trends, or for instance that the secular trend is a definite 
and ea;gily found path, and that if the price deviates from it on 
ono side by a certain amount it must thereafter deviate in the 
opposite direction by an equal amount. The secular trend is 
simply a mathematically determined average of the various 
movements of the price over a long period of time. 
The daJtes and the amplitude of the cyclical movements may 
bo seen in table 1. This table and figs. 7, 8, and 9 show that 
five cycles stand out as of greater amplitude and length than the 
others. The first of these, measured from trough to trough, lasts 
from 1868 to 1871, 'reaching its high point in 1870. This is f'ol-
lowed by a series of three short cycles each between two and three 
years long. The highest point in these cycles was reaohed in 
1875 and tho 10l.vest in 1876. The second major cycle began in 
1878, reached a high point in 1882 and a low point in 1887. It 
was f.ollowed by a brief reaction and then another decline to a 
tI'ough in 1889. The third major cycle, beginning in 1889 
reached one peak in 1899 and another in 1902, declining to its 
trough in 1903. The fourth reached its peak in 1912 and a 
probable trough in 1917. The fifth reached a peak in 1919 and 
a trough in 1921. 
The cycles represent accelerations and retardations of the, 
Ufmal rate of change, and are due to the waxing or waning of thO' 
forces which enter in:o the price c1etennination. This flow and 
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'ebb of economic forccs may bc due to conditions of a recurrent 
llature arising altogether \vithin the cattle producing industry, 
-01' it may represent 11 r egular periodic interference by forces 
from outside, 01' it may, as a third possibility, repr-esent an irreg-
ular and unpredictable interference by such outside forces. An 
-examination of the record of prices and other phenomena ac-
{Jompanying them indicates that each of the three types of in-
fluences just referred to has figured to some extend but it will be 
necessaJ"y to 'apply some modification to I1:he terms used in 
typifying them. 
Attempts have been made to explain the cyclical movemcnts 
-of cattle prices by a chronic tendency first to overproduce cattle 
for a period of eight or nine years followed by a tendellcy to 
underproduce for a similar period. 
It is true that cattle production is a business which involYes 
long periods of time. An increase in the breeding ' of cattle 
necessitates the retaining from market of a large number of 
heifers which would ,otherwise contribute immediately to the 
beef supply. This additional shortening of the supply of beef 
for consumption would tend to raise present prices further . It 
would be two years before calves from these heifers could be 
marketed even as baby beef, and three years before they could 
b o finished as two-year olds. In the earlier years when cattle 
were commonly marketed at three years old it would be expected 
to take at least four years before any very important increases in 
the output of cattle would result. Once the overadjustment 
occurs the greater receipts, at least of the young cattle, miG'ht 
be ,expected to continue for an additional three or four years, 
because the heavy breeding would last until the end of the p eriod 
of high prices. This means increased receipts lasting until 
seven or {light years after the beginning of the period of hiG'h 
prices. Liquidation of the overexpanded herds would also take 
considerable time, but probably not over hal f as long as that re-
quired for expansion. 
To perpetuate such a cylical movement, the reactions outlined 
in the foregoing should carry the price back to a level as greatly 
abnormal as that which started it originally. This seems hardly 
rcasonable, for to fulfill this condition, it appears that practically 
the whole body of cattle producers would have to .be influenced 
by t he price conditions simultaneously and to the same deG'rec, 
01' that <1ny deficiency in the reaction induced in one producer be 
completely compensated in 'Some other. This would involve an 
<1ltogether mechanical type of reaction among the producers. If 
this did not occur such a cyclical movement would become le3s 
<1uclless pl'onounced and would finally stop if there were no new 
impetus received from outside, or if any considerable number of 
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produ0Crs exercised more judglllent and anticipated coming de-
velopments mme promptly than their neighbors. 
Apparcntly a maj'0l'ity of the cattle producers, like producers 
of most other thmgs, seldom anticipate the movements of the 
market, adjusting their production more on the basis of price or 
other pheno.mena that,.. have already worked themse!ves out 
practically to a conclusion. But it is too much to assume that 
all producers act in the same ·manner. 'Dhe more wide awake 
ones arc trying constantly to anticipate price changes in order 
to get the greatest advantage from them. This probably was 
done less in the past than at present because data on which to 
base such jUdgments were then more difficult to obtain. The 
history .of cattle production however, shows that some men were 
1nore prompt to adjust their production and more successful 
than others. Granting that 'adjusting cattle production requires. 
a long 'period does not establish the theory that cattle price auu 
:production cycles ar~ to be explained by an inherent and self 
:parpetuating tendency on the part of the producers to over and 
under-produce. 
The cattle cycles of the past 60 years are apparently due to 
forces from outside of the cattle industry, but these forces or 
conditions which have caused the major crises in the cattle 
industry do not seem to be related to any regularly recurrent 
:phenomena. The prices of cattle are affected, of course by the 
general activity or depression of business, and are therefore 
influenced by the general business cycles. This will probably 
account for a minor series of cycles but not for the major cycles 
which have been 12 to 15 years in length. No phenomena of 
.[1 regularly recurrent nature and with a periodicity of 12 or 15 
years have come to light to explain the major cycles. 
The cattle pl'ice cycles (see appendix 3) are irregular both 
in length and in amplitude, and for each there seems to be a 
different reason. The first major cycle reached its peak in June 
1870, and declined to a low point in July 1876, and was the result 
of the large demand for cattle during the boom period at the 
end of the Civil War which accentuated the demand for cattle 
to replenish the stock of the South, as well as f'or beef for con-
sumption. The collapse of this boom and the hard times in the 
<larly seventies, which resulted from overexpansion of industries 
~J.lld particularly of railroads, caused a period of falling cattle 
prices which lasted until 1878. 
From 1875 to 1884 was a period of J<apid ,settlement of the new 
country west of the Missouri River. The abundance of open 
range and the opportunity fqr spectacular success in the raising 
of cattle on free grass caused a large demand for cattle to stock 
the ranges. As the boom grew the resulting demands for.ced the 
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prices of cattle higher and higher and as the prices rose they 
added new impetus to the boom. The result was that the ranges. 
were not only -stocked but were overstocked by the late eightie!? 
The number of beef cattle in the country incrased from 20 
millions in 1875 to 38 millions in 18872-
The influence of the boom on the ranges was, of course, felt 
thruout the country and resulted in a general stimulation of th(} 
cattle enterprise. The chief effect was to divert a large part of 
the cattle output of the section west of the Missouri to stock pur-
poses rather than to consumption as beef. 
When the possibility of further expansion of the range bus-
iness ended about 1885 the combined output of cattle of the new 
range country as well as of the oldel' sections was thrown on the 
markets to be sold fur beef, which naturally caused a rapid de-
cline in cattle prices. The price of 1,200-1,500 steers in Chicago 
reached $7.00 per hundred -or 53 percent above normal in May 
1882. The peak of the boom really was reached in July, 1884, 
with this grade of cattle at $6.20, or 27 percent above normal. 
From this point the price fell to $3.85, or 20 percent below 
normal in July 1887. As the collapse of the boom proceeded 
in 1885 and 1886 the falling prices forced further liquidation 
and increased the acuteness of the cattieman'ssituation, just as 
the growth of the boom had added to its own impetus. 
In 1888 there was a short recovery which, however, lasted only 
for a few months, for prices fell again from 9 percent above 
nOl~maP in September 1888 to 19 percent below normal in May 
]889. The collapse had now reached its lowest point and from 
this time to 1895 the price fluctuated within a narrow range of 
the normal line. The pr oduction remained heavy for several 
2. U. S. D e pt. of Agri. , C ircul a r 241, May, 1924, E s tima t es of Sew a ll 
Wright on the numbe r s of ca ttle in the U . S . 
3. The t erm "normal" as u sed h er e a nd in the following few pages r e -
f e r s only to the prices w e would expect if no forces inte rven ed to cause the 
price to v a ry from the secula r trend as modifi ed by the u s u a l sea sona l tren d. 
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-years, the receipts at Chicago continuing above the three million 
mark from 1889 to 1893, but were somewha,t relieved by the ex-
portati1on of part of the surplus. By 1895 the receipts at Chi-
cago had declined to two and a half millions, but part of this 
decline is to be explained by the growth of other stockyards. ' 
In 1896 the period of business depression -of the early nineties 
came to an end and the business activity which followed caused 
cattle prices as well as others to rise. Cattle prices, however, 
started to recover in 1894, two years before the turn in most 
·other prices. FrQrrl these low points the prices of 1,200-1,500 
,steers at Chicago rose with but minor interruptions, to a point 
47 percent above normal in July 1902. This high point repre-
,sented a short period of business enthusiasm which spread to the 
·cattle industry from others, resulting in a short boom and then 
,a collapse of cattle prices in the f,all of 1902 which carried them 
,to a level 19 percent be10w normal in November, 1903. 
Possibly the high point ()f 23 percent above normal in Decem-
ber 1899 is even more significant than the higher price in 1902 
during a period of business activity and after a short corn crop 
in 1901. The possibility of any considerable expansion of the 
cattle industry at low costs no longer existed. Population had 
been growing rapidly. CI'OPS capable of yielding larger returns 
pel' acre than the beef enterprise were cl'owding out the cattle. 
The costs of further increases in the cattle output were becom-
. ing greater than those of a decade before. But about 1900 im-
proved methods of beef production began to be adopted rapidly. 
It was at about this time that nitrogeneous supplements began to 
' bo used in the feeding of cattle, permitting a greater gain per 
' bushel of corn fed and thereby reducing the cost. By this time 
. cloyer was becoming 0r had become an important forage crop 
O. "' lIIt ,f)'" 
I 
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Fig. 8. Cattle, corn and hog price cycles, 1896-1914. 
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over the greater part 'Of Iowa and the rest of the Middle ..... Vest, 
displacing timothy and permitting a greater per acre yield of a 
more nutritious forage. Because of the increasing costs attention 
was given during the nineties and thereafter to the breeding of 
cattle that would mature to marketable condition at earlier ages. 
The result of these economies was a reduction in the cost of beef 
production whi0h began to be obvious about 1900 or 1903. Con-
sequently we find the industry r eadjusting itself to this new 
cost situation and as a result lower prices prevailed, except dur-
ing 1902, from 1900 to about 1905. 
The continued growth of demand for beef to supply the in-
creasing popUlatilQll soon outstripped the economies in produc-
tion. About 1905 the climb toward higher cattle prices "as. 
plainly under way again. From a low point of 21 percent below 
normal in November 1905, and interrupted only temporarily by 
periods of business depression or panic in 1907 and 1910, cattle-
prices ;moved upwards irregularly to 19 percent above normal 
in November, 1912. From this point they were carried down 
by a large corn crop in 1912 and the business depression of 1913. 
to approximately the level of the secular trend in September, 
1913. 
In the early months of 1915, after the outbreak of the Euro-
pean War, there was a short period of low prices due to the-
interruption of normal trade relations. But in June, 1915, the-
wa.rtime demand for food and other products started the rise in 
prices of cattlc which continued until in February, 1919, they 
reached a point 88 percent above the line of the pre-war secular' 
trend as projected into the war period. Thereaftcr followed 11 . 
period of uncerta:in fluctuations until September, 1920, and then 
came the dramatic fall of prices until the fall of 1921. By 
April, 1921, cattle prices were 14 percent below the trend line re--
ferred to, or at an average price of $8.40 as compared to $16.30 
seven months before. In Novembel', 1921, they reached $7.30,. 
or 28 percent belmv the pre-war trend. After a year's violellt. 
liquidation, the prices began to recover early in 1922. But-
cattle, as measured in terms of other commodities, were still de- · 
cidedly below the pre-war level because most non-agricultural 
products had fallen less from the wartime level and were con--
sequently above cattle and other agl~icultural values. 
'fhe foregoing seem to explain reasonably well the five out- · 
standing cylical movements in .the prices of cl1ttle since the· 
Civil War. Each of these five movements was caused by a set. 
of forces or conditions which were unusual, at least none of then]" 
rewrred and caused another cylical movement- of like sort. 
Thus, it is not possible to predict any future cyl~cal movements 
on the basis of a further r:apid c;ctellsion of the range area like, 
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that which occurred from 1876 to 1884, nor is it possible to 
foresee ,that in any particular period there will be further 
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TABLE I. CATTLE PRICE CYCLES. 
High points of cycles 
Major II 
cycles 
Minor 
cycles 
--_.- I May 1867 
une 1870 I I Dec. 1871 Jan. 1875 
July 1877 
May 1882 
July 1884 
June 1888 
May 1891 
Feb. 1893 
Apr. 1895 
Dec. 1899 
July 1902 
Apr. 1905 
June 1908 
Mar. 1910 
Nov. 1912 
Sept. 1914 I Sept. 1917 Feb. 1919 
Oct. 1922 
Aug. 1923 
July 1925 
I Amplitude I lin terms of secular 
I trend 
+.16 
. 30 
+.12 
f17 .09
.53 
.27 
r .11 .12 . 20 .23 .41 
-.02 
r 
. 08 
.19 
.10 
.53 
. 88 
. 20 
. 15 
.26 
Major 
cycles 
July 1876 
Mar. 1889 
Nov. 1903 
Nov. 1921 
Low points of cycles 
I Amplitude Minor in terms ~f cycles secular 
trend 
I Sept. 1868 .15-
\ Oct. 1871 - .15 May_ 
June 1873 -.13 
-.24 I July 1880 I - .21 Sept. 1883 +.07 
July 1887 -.20 
-.22 I Apr. 1892 -.10 Mar. 1894 - .14 
Apr. 1896 -.05 
Dec. 1900 -.03 
- .19 I Oct. 1905 - . 21 Oct. 1908 -.17 
May 1911 -.19 
Sept. 1913 + .01 I May 1915 -.06-Dec. 1917 +.33 
-.23 
Mar . 1923 . 00 
Sept . 1924 -.04 
I 
The standard deviation from the corrected secular trend was 13% of the 
trend from 1866 to 1895, and 13.4% from 1896 to 1914. 
- For comparative purposes the fluctuations during the period of the Euro-
pean War were expressed in terms of the pre-war trend projected thru 
the war period. Beginning with 1921 the trend was assumed to be a 
horizontal line at the level of the average for the pe riod 1921-March, 
1925. The average price of 1200-1500 lb. steers in Chicago was $9.43. There 
was great doubt as to the actual trend during this period at the time 
when this study was made, and the trend was therefore assumed to be 
neither upward nor downward, but horizontal at this lev-el. 
economies introduced into the methods of producing beef such 
as those introduced from 1895 to 1905 or 1907. Neither is it 
possible to foresee another great war with attendant economic 
disturbances such as occurred from 1914 to 1921. 
The major cycles are shown in table I to vary in length from 
less than 7 to more than 17 years if measured from peak to 
peak, and from 13 to 18 years from trough to trough. As great 
a variation is found in the short time flu0tuations, so that it is 
often difficult to say just what constitutes a minor cycle. The 
most reasonable conclusion seems to be that the short time vari-
3Jtions are simply the responses of the market to the various 
eventualities such as long and short corn crops, drouths, etc., 
which befall the producer of cattle for short periods, to the 
fluctuating demand for beef, which depends to a large degree 
on the prosperity of the country, and to the supply of possible 
substitutes for beef, such as pork and mutton. The effects of 
these various forces on the production and price of cattle are 
often slow to appear and may have unexpected repercussions 
before they have run their course. 
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This study has uncovered no evidence that would lead one 
to expect a continuation of large upward and downward swings 
of cattle prices at any particular periodicity. On the other 
,hand, as will be shown later, most of the fluctuations are closely 
related to natural and economic phenomena directly or indi-
rectly connected with the production and consumption of beef, 
and which usually cast their shadows before them for a short 
period at least. 
SERIES OF DATA RELATED TO CATTLE PRICES 
SERIES DESCRIBING CONDITIONS IN THE CATTLE INDUSTRY 
Beef Prices 
The Price of Beef Hams. We would expect the price of cattle 
to be more closely correlated with the price of beef than any 
other ,series, since the demand for cattle is derived from the de-
mand for beef. Exceptions to this would be expected only be-
cause of imperfections in the market mechanism which purchases 
cattle from producers and sells beef to consumers, or because of 
the possibility of storing and keeping some surplus beef for a 
short tune. 
In studying the period prior to 1896, a series of prices of 
beef hams was used for comparison with cattle prices. The 
comparison with beef hams was made because prices on beef 
carcasses were unobtainable during the earlier years. Beef 
hams were not very satisfactory because they represent a cured 
rather than a fresh beef product. The beef hams do not reflect 
the influences on the beef trade as quickly as would the price 
of fresh beef. Also, the time required to cure the beef hams 
and prepare them for use as dried beef was long enough so that 
time factors different from any influencing the fresh beef trade 
enter to complicate the problem. This series must therefore be 
used with considerable caution and the nature of the data kept 
in mind in comparing it with other series. 
The prico items used as representative of the beef ham series 
were obtained by taking the mid-range of the monthly prices 
quoted in the annual reports of the Chicago Board of Trade. 
Secular" Trend. Tho secular trend in the price of beef hams 
from 1869 to 1896 ,vas downward at the rate of 12.4 cents per 
hundredweight per ye,ar. 
Seasonal Flucitwtion. The typical seasonal fluctuation during 
this period was from a high point of 107.8 percent .of the yearly 
average in August, after a period of several months of high 
cattle prices during which very little beef w:as cured, to a point 
92 percent of the yearly average in October and to 91.2 percent 
in November during the heavy runs of range cattle. After No-
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Yomber,as the number of cattle marketed became smaller, the 
price of the beef hams gradually rose, as shown in fig. 10, until 
the following August. 
Cyclical Fluctuations. Fjigls. 11 and 12 show that £1'0)111 
1874 to 1896 the prices of beef hams corresponded in a general 
way to the price of cattle. In the major price movements the 
t wo generally moved in close accordance. But there was a fre-
·quent disagreement in some of the minor movements, and hence 
the proportionate spread varied considerably at times. This is 
mostly explainable from the peculiar nature of the beef ham 
series and is probably not typical of the spread between the 
price of cattle a.nd that of fresh beef. It is notewmthy that 
the price of beef hams changed more quickly and sometimes 
before the price of cattle during some of the major price move-
ments, most notably in 1877, 1884 and 1894, suggesting that the 
impulse toward the change of price may have come from a dif-
ficulty in disposing of the surplus beef in the two earlier of 
these dates and from the more ra.pid growth in demand than in 
the output of beef in the latter one. In all three of these in-
stances the inception of the price change, if the above explana-
tions are sound, came from the demand rather than the supply 
.side of the market. The dates of high and low points in the 
cycles of beef ha,rn prices may be observed in table II, and will 
be found to correspond closely to similar points in the cattle 
eycles, or in the cycles of general commodity prices discussed 
in the following. The widest variation in the price of beef hams 
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from the corrected secular trend was from 47 percent above the 
trend in July, 1884, to 29 percent below in February, 1889. The 
standard deviation of the fluctuations was 16.9 percent of the 
trend, showing a tendency to a proportionate fluctuation about 
'Oue-fourth greater than that of the cattle price series. 
The Prices of B eef Carcasses. The month to month items 
representative of the prices of beef carcasses were gotten by 
.averaging the quota,tions on the bulk of sales in New York of 
-choice heavy steers dressed in Chicago, as quoted in the Na-
tional Pl'ovisioner. These might be expected to correspond 
pretty closely to the 1,200-1,500 pound steer class on which the 
fat cattle prices were based. From 1921 to 1925 a series of 
prices as quoted by the Bureau of Agricultural Economics of 
the United States Department of Agriculture on carcasses of 
:good steers in Chicago Was more sensitive and more representa-
"110 d . ... lation 
'rom "ormol 
'::B±t 
'30 I ' 
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Figl 12-Price cycles of fat cattle, feeders a nd beef h ams, 1874 -1896. 
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TABLE II. CYCLES IN BEEF HAM PRICES. 
High pOints of 
cycles 
Sept. 1876 
July 1878 
May 1882 
July 1884 
Aug. 1886 
May 1891 
l"eb. 1893 
Sept. 1894 
Amplitude in 
terms of sec. 
trend 1·19 .01 .27 
.47 
.24 
- . 10 
+.29 
+.54 
Low points of 
cycles 
July 1875 
Apr. 1878 
Sept. 1879 
Sept. 1882 
Sept. 1885 
Feb. 1889 
Dec. 1891 
Mar. 1894 
Sept. 1895 
Amplitude in 
terms of sec. 
trend 
.18 
-.22 
-.28 
-.04 
- . 17 
-.29 
-.21 
-.04 
- .05 
tive than the series just described. I t was therefore used in the-
latter period rather than the New York quotations. 
Seculat' Trend. The prices of beef carcasses in New York 
moved upward at the :rate of approximately 31.6 cents per hun-
dredweig'ht per year, the average price for this period being-
$9.87 per hundredweight. In the post-war period the trend was. 
up-certain as explained for the prices of fat cattle. The average-
price from January, 1921, to March, 1925, was $16.11, and a. 
horizontal line at this level was used as the secular trend. 
Seasonal T1·end. The seasonal trend of beef carcass prices. 
after 1896 differs from that of beef hams before 1896 in about. 
the same way as did the seasonal fat cattle prices for the two. 
periods. The same reason applies in each case. That is, the bulk 
of receipts before 1896 were of cattle raised and finished on.grass. 
which were therefore ,ma,rketed in the fall. After about 1896, 
the bulk of the cattle were corn fed to some degree and the sea-· 
sonal distribution of the year's cattle receipts was therefore more-
even with heavier receipts in the spring than there had been in 
the earlier years. From 1896 to 1914 the highest prices were-
usually in SeptQIllber, 105 percent of the average of the year, 
while the lowest prices were usually in March, 95.2 percent of the-
yearly average. The seasonal trend in the post-war period was 
practically the same as during the pre-war period, except that 
F ebruary prices tended noticeably to be at about the level of 
the March price or slightly lower, bringing the beef carcass. 
scries into very close agreement with the prices of fat cattle. 
Cycles in B eef Cm'cass Prices . Since beef carcass prices. 
are more closely related to fat cattle prices than those of beef 
hams, a much closer and more constant relationship between the 
carcass price and that of fat cattle was found than between 
the beef ham and cattle price. This more uniform relationship 
is obvious in figs. 13 and 14. The cylical movements are also 
more closely related to those of fat cattle than were the prices 
of beef hams, as figs. 15 and 16 show. '1'hc movements of the 
cattle cycles and the beef carcass cycles were nearly always the 
same, but the amounts of such movements sometimes varied con-
siderably. 
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Correlation of Beef Ham and Carcass Prices with Cattle 
Prices. When the prices of beef hams and of beef carcasses were 
correlated (see 4, appendix) with the prices of cattle the clos-
est relationship was found between the beef prices and the cattle 
prices of the same month. When a lag was introduced, that is 
when the cattle price of one month was correlated with the beef 
prices of one, two or more months later, a closer relationship 
was found between cattle prices and ' beef prices in following 
than in preceding months. But this relationship fell off rapidly 
as the lag was increased from one to two or three months. 
TABLE III. CYCLES IN BEEF CARCASS PRICES. 
High points of Amplitude in Low points of Amplitude in 
cycles terms of sec. cycles terms of sec. 
trend trend 
June 1896 -,01 
Feb, 1899 .16 Jan, 1901 -.07 
June 1902 .23 Apr. 1904 -.19 
July 1904 . 01 Oct. 1905 -.19 
June 1908 .13 Aug. 1909 -.09 
Apr. 1910 .12 June 1911 -.18 
Aug. 1912 .16 Sept. 1913 +.03 
Aug. 1914 .17 Apr. 1915 -.02-
Sept. 1917 '.57 Mar. 1918 +.40 Feb, 1919 1.03 Mar. 1920 .42 
Oct. 1920 .85 Feb. 1922 - .12 
Dec. 1923 .11 June 1924 -.02 
. -During the war period the cycles were expressed for purposes of compari-
son as deviations from the projected pre-war trends. Beginning with 
, Jan 1921 the trend was assumed to be horizontal at the level of the 
average price for the period Jan. 1921-Mar. 1925. 
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The beef ham series exhibited some marke~ peculiarities of 
its own. 'l~he beef ham price often seemed to follow the changes. 
in the cattle prices from one to three months ,later, the lag be-
ing more marked than in the relationship between fresh beef 
and cattle prices. This period of lag seemed to be caused by the-
period required to cure the beef hams. Consequently the corre-
lation was smaller between beef hams and cattle prices than be-
tween beef carcasses and cattle prices. 
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TABLE IV. CORRELATION OF CATTLE AND BEEF PRICES. 
Months precession of beef 
prices before cattle 
7. Jab . . beef-Aug. cattle 
~. .. .. -July .. 
5. .. .. -June .. 
4. ., "-May" 
3. .. .. -Apr. .. 
2. " ,. -Mar. " 
1. .. .. -Feb. .. 
O. .. .. -Jan. .. 
Months lag of beef after 
cattle 
1. Jan. beef-Dec. catte 
2. . .. .. -Nov. .. 
3. .. .. -Oct. .. 
Beef hams 
prior to 1896 
Cor. I Prob. 
Coef. Error 
r PE 
1·43 .47 
.45 
.52 
+.46 
±.03 
±.03 
±.03 
±.03 
± . 03 
Beef carcasses Beef carcasses 
1903-1913 1921-1925 
Cor. I Prob. 
Coef. Error 
r PE 
+.13 
+.23 
$.47 .62 
.78 
+.78 ±.02 
1.61 ± .04 
,.47 +.05 
Cor. 
Coef. 
r 
-.73 
-.52 
-.30 
-.06 1·05 .18 
.19 
.36 
I Prob. 
I Error PE 
lagged one month after cattle. This reflects the short period 
required between the time the cattle are offered for sale at the 
markets and the time when the beef from these same cattle after 
having been slaughtered, chilled and distributed thru the whole-
sale and retail di.stributors, actually appears for sale to the con-
sumer. It is likely that a closer relationship would have been 
found at a lag of two weeks than of a month. The degrees of 
correlation found at different amounts of lag are shown in 
table IV. 
BEEF CATTLE RECEIPTS AT FOUR MARKETS 
One of the largest influences on the prices of cattle is the 
number of cattle received at the markets for slaughter. In fig. 2 
this relationship was shown by the net annual receipts at nine 
stockyards as compared with the average annual prices of fat 
cattle. For the period 1921 to 1925 a further refinement was 
added by subtracting from the gross receipts at Chicago, Kansas 
City, Omaha and East St. Louis the reshipments from the same 
markets, giving a monthly record of the net receipts. 
Secular Trend. The average gross receipts for the period 
1903-1913 at the four markets mentioned were 8,100,000 per year. 
The trend for this period was downward at the rate of 54,000 per 
year. After this period the trend was much in doubt and was 
overshadowed by cylical movements. The receipts (fig. 17) in-
creased until 1918, then decreased until 1921, after which they 
increased again. 
Seasonal Fluctuation. The total receipts of cattle from 1903-
1913 usually reached its seasonal peak in October, for which the 
average receipts were practically 150 percent of the yearly aver-
age. After October the receipts declined rapidly because of the 
te'i'mination of the heavy ru~s of range -cattle, so that November 
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receipts were on an average 116 percent of the yearly average, 
and the December receipts 96.5 percent. The low point of the 
seasonal trend was reached in February with receipts of 78 per-
cent, but the receipts remained around 80 percent of the yearly 
average until July, when a rapid increase usually commenced. 
The seasonal trend of the net receipts of cattle, fig. 18, varies 
from the gross receipts in proportion, but not materially in tim-
ing. The peak of net receipts occurs in October, and the lowest 
in February. But the net receipts show a narrower deviation 
from the yearly average than do the gross receipts. This is to 
be explained chiefly by the large seasonal fluctuation in the ship-
ments of feeder cattle as is suggested by fig. 18. The yearly 
peak, which occurs in October, is nearly 300 percent of the yearly 
average, and the minimum, which occurs in February, is less 
than 60 percent of the yearly average. The shipment of feeders 
is the most seasonal series encountered, and its phases corre-
spond to the receipts of range cattle on the one hand and to the 
availability of chcap roughag'e in the stock fields of the COTIl 
Belt on the other. 
Cyclical Variations. The cyclical fluctuations in the receipts of 
cattle reflect a combination of three diverse factors. One of 
these is an attempt of the cattle producers to take advantage of 
the "bulges" in the market and to sell when prices are highest. 
Figure 19 shows the effect of this in the correspondence of the 
cattle receipts and cattle price movements in June, 1904, Decem-
bel', 1904, July and November, 1907, October, 1908, and March, 
1910. The second influence results from the fact that at a given 
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Fig. 17-Reecipts of cattle and calves at four markets, 1903-1924. 
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Fig. 18-Seasonal trends of cattle receipts and feeder shipments. 
time there are in the country, in condition for slaughter, only 
a limited number of cattle which it would be possible to sell, and 
the larger the proportion of these sold in one month the fewer 
are left to be sold later. The -supply of cattle which are nearing 
a marketable condition may be likened to a reservoir, and the 
more that is drawn out of it during any limited period the less 
remains in it until it has had ti,rne to refill. This factor is 
illustrated by the reductions in the receipts of cattle after pemods 
of high prices and heavy receipts as in July, 1904, March, 1906, 
and April, 1910. 
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Fig. 19-Cycles of r eceipts of cattle and cattle prices. 
Th third relationship between the supply of cattle and the 
price is the one usually thought of. That is, that the greater the 
-cattlo reecipts at any given time the lower the price, or the 
.smaller the receipts the higher the price. This will usually be 
found to be one of the explanations of the deviation of the aver-
.ag·e annual price from the secular trend. Thus the heavy re-
ceipts of 1905, 1906 and 1907 go a long way toward explaining 
the downward trend of cattle prices during these years. The 
hoavy receipts in 1910 explain the low prices late in 1910 and 
·early in 1911, and the decline in the receipts from 1911 to 1913 
were closely related with the rising cattle prices at this time. 
Tho outstanding cylical movements in the receipts of cattle are 
-shown in table V. 
Cm'relation of Cattle R eceipts to Cattle Prices. When the 
monthly receipts of cattle during the period 1903-1913 were cor-
reluted with the prices of cattle, a negative correlation was 
-found. This is what would be expected, indicating a lower price 
for a larger number of cattle. But it was found that the nega-
tive correlation was decidedly higher when cattle receipts were 
-correlated with prices at a time seven months later. During 
these years the usual cattle feeding period was about seven 
months. A large run of cattle will, of course, depress the cur-
TABLE V. CYCLES IN CATTLE RECEIPTS, 1903-1924. 
Hig h pOints of Amplitude in Low points of I 
Amplitude in 
cycles terms of sec. cycles terms of sec. 
trend trend 
·Sept. 1902 +.22 Sept. 1900 I .17 A pr. or 
July 1907 
1"28 
July 1904 
II 
-.36 
Nov. 1909 .16 Nov. 1907 -.17 
July 1911 .12 Apr. 1910 - .09 
July 1918 .42 Nov. 1913 -.34 
May 1923 .23 Dec. 1921 I - .24 
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rent price of feeders, increasing the prospect of a large margin 
between the current price of feeders and the price of fat cattle 
at the end of the feeding period. The large run of cattle, there-
fore, leads to the purchase of more feeders by the Corn Belt 
farmers, and consequently to larger runs of fat cattle and lower 
prices about seven months later. 
From 1921 to 1925, instead of the expected negative correla-
tion, positive correlations were obtained. The complex rela-
tionships between receipts and prices of cattle as mentioned pre-
viously will again need to be considered. Fig. 19 shows that cat-
tle prices generally moved contrary to the receipts of the current 
month. Even here there is an element of elasticity, for farmers 
in close touch with the market often are able to hold their cattle 
for a short time if the price is unusually low and they see pros-
pects of better prices in the near future. They are likewise able 
to sell a week or two earlier than they had planned if the price 
is unusually high and promises to remain so long enough for 
them to get the cattle to market. This adjustment of time of 
sale to the market price may be expected to increase as cattle 
feeders come to watch the markets more closely and interpret 
market phenomena more accurately. Heavy runs of cattle, ow-
ever, will continue to depress prices, while light runs will increase 
them. That the more cattle hurried to market during one month 
will leave just so many fewer to be sold during the next month, 
has previously been mentioned. 
During the period of the high prices of 1919-1920 many 
cattle raisers tended to dispose of as many cattle as they could 
at the high level of prices. As a result the number of cattle in 
the United States declined from 45 millions on January 1, 1919, 
to less than 42 millions on J ,anuary 1, 1921. This depletion of 
the stock of the country, besides the effort of the cattle raisers 
to refrain from selling as long as the prices were at such abnor-
mally low levels as in 1921, led to small receipts in that year 
along with the low prices. As the prices recovered in 1922 the 
receipts of cattle at the markets also increased, because of the 
sale of cattle which had been held back for a few months and 
bocause of the replenishment of the stock of the country. This 
unusual coincidence of the receipts and the prices of cattle re-
sults in a positive coefficient of correlation for the period men-
tioned. It is interesting to notice that the omission of 18 
months, which did not eliminate the whole of the abnormal 
period, from the correlation problem reduced this coefficient 
from +.56 to +.15. The correlation for the two periods men-
tioned are shown in table VI. 
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TABLE VI. CORRELATION OF CATTLE RECEIPTS AND CATTLE 
PRICES. 
1903-1913 1921-1925 
Months precession of receipts before gross receipts net reecipts 
prices 
8. Jan. 
7. 
6. .. 
5. .. 
4. .. 
3. .. 
2. .. 
1. .. 
O. .. 
Months 
1. Jan. 
3. 
Cor. 
I 
Prob. Cor. 
I Coef. Error Coef. r PE r 
rece,ipts--Sept. pric:;s -.28 ±.05 
-Aug. -.31 ±.05 +.29 .. 
-July .. -.26 ±.06 .43 
.. 
--June .. -.23 ±.06 
f42 .. -May .. -.21 ±.06 .56
.. 
-April .. -.22 ±.06 .50 
.. 
-March .. -.22 ±.06 .56 
.. 
-Feb . .. -.19 ±.06 +.55 
.. 
-Jan. .. -.14 ±.06 +.56 
lag of receipts after prices 
receipts--Dec. pric7;; -.20 ±.06 .. 
-Oct. -.09 +.06 
SERIES REPRESENTATIVE OF RAW MATERIALS 
Corn Prices 
Prob. 
Error 
PE 
±.09 
±.08 
±.08 
±.06 
±.07 
±.06 
±.07 
±.06 
Corn is the most important raw material in the production of 
beef, and therefore the supply and the price of corn would be 
expected to be among the series most closely related to the move-
ment of cattle prices. Corn is used not only for the making of 
meats, but also for various other uses which take smaller 
amounts than the feeding of livestock. The price of corn, there-
fore, occupies a peculiarly significant position in relationship to 
the prices of beef and pork. It enters as the principal raw ma-
terial into the making of pork, and as one of the principal raw 
materials into the making, or at least the finishing of beef. 
Therefore it is possible by shifting corn intended for the feeding 
of hogs to the feeding of cattle to decrease the output of pork 
and increase that of beef, or vice-versa. By shifting corn from 
one livestock enterprise to the other the prices and the profit-
ableness in the production of hogs and cattle may be kept on 
a relative par,ity. The corn price as related to the price of 
cattle therefore indicates the probably direction of the shifting 
of the farmer's feeding operations, and consequently the result-
ant changes in the relative prices of cattle and hogs in the com-
ing months. 
The series used as representative of the prices of corn consists 
of the mid-point of the range in the monthly price quoted for 
No.2 yellow COTII in Chicago in the reports of the Chicago Board 
of Trade. A close similarity in the major movements in the 
prices of corn and of cattle is to be observed both in the average 
annual prices shown in fig. 1 and in the cylical deviations from 
normal as shown in figs. 7, 8 and 9. 
Secular Trend. In the period 1866 to 1896 the secular trend 
in the prices of corn was downward at the rate of 0.43 of a cent 
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Fig. 20-SeasonaJ trend in corn prices. 
per bushel per year. The average pl'ice for the period was 45.5 
cents per bushel. In the period from 1896 to 1914 the trend, 
like that of the other price series already mentioned, was up-
ward. The rate of increase in price of corn was 2.29 cents per 
bushel per year, with an average price of 50.7 cents. From 1921 
to March, 1925, the average price was 78.3 cents per bushel, and 
like the other series discussed, it was not possible to tell the 
direction of the secular trend. 
Seasonal Variation. From 1896 to 1916 the usual seasonal 
trend reached a high point of 107 percent of the yearly avcrage 
in August, when the stores of corn were lowest, and shortly be-
fore the ne,,; crop began to ,be available. From this, as shown 
in fig. 20, the d~cline was normally rapid to a minimum of 93 
percent of the yearly average in January. The seasonal trend 
typical of the period from 1921 to 1924 was very similar to 
that 'of the post-war period. 
Cyclical Fluctuations. The cyclical fluctuation in the prices 
of corn has been wider than that in the price of cattle. The 
wide deviations from the secular trend have been of shorter dur-
ation, and the differences in amplitude of cycles have been more 
marked. The pr,incipal influences on corn prices seem to have 
been the size of the corn crop, which has depended mostly on 
the weather, and the general conditions of business activity. That 
tho size of the corn crop itself is an important influence on busi-
ness activity is apparent. At irregular intervals of from 5 to 10 
years, very short crops, or short crops combined with large busi-
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TABLE VII. CYCLICAL FLUCTUATIONS IN THE PRICE OF CORN. 
High point of 
I 
Ampliude in I, Low pOint in Amplitude in cycles terms of sec. cycles terms of sec. 
trend trend 
June 1870 r Nov. 1872 -.44 Dec. 1874 .50 Dec. 1878 -.32 July 1882 .67 May 1886 -.22 Apr. 1891 .70 Sept. 1896 -.36 Dec. 1901 .57 Feb. 1906 -.17 Sept. 1908 .31 Mar. 1911 -.23 Apr. 1912 .19 Jan. 1913 -.23 
Nov. 1917 +1. 61· Oct. 1921 -.42 
Jan. 1925 +.77 
• The deviations during the war period were expressed for comparative 
purposes as deviations from the projected pre-war trend. Beginning 
Jan. 1921 they were expressed as deviations from the average for the 
period Jan. 1921-March 1925. 
ness activity, caused the price of corn to rise sharply to a con-
siderable height above the line of secular trend. And at similar 
irregular intervals very large crops or large crops combined with 
business depession have had the contrary effects. In between 
these periods various degrees of abnormality in size of crop and 
in business activity have caused minor fluctuations in price. 
Table VII indicates the high and low points of the more import-
ant corn price cycles. 
Correlation of C01'n Prices With Cattle Prices. When cyclical 
deviations of the corn and of cattle prices were correlated the 
degree of correlation was found to increase steadily as the lag 
{)f cattle after corn was increased up to six months. Thereafter 
the correlation fell off sharply. In the opposite direction, that 
is, as corn prices were lagged behind 0<,],ttle prices, the correla-
tion was insignificant and at three months an insignificant nega-
tive correlation appeared. The moderately high positive correla-
tion between corn prices and cattle prices six months later sub-
stantiates the observation above that the signinc~nt relationship 
of corn on cattle prices results from variations in the number 
TABLE VIII. CORRELATION BETWEEN CORN AND CATTLE PRICES. 
Prior 
to 1896 1903-1913 1921-1925 
.Months precession of corn 
before cattle Cor. I Prob. Cor. I Prob. Cor. I Prob. Coef. Error Coef. Error Coef. Error r. PE r. PE r. PE 
Corn price Cattle price 
of of 
Jan. Aug. t· 25 ±.06 t14 ±.09 July .30 ±.05 .23 ±.09 .. June +.35 ±.03 .29 ±.05 .26 ±.09 
4. .. May +.37 ±.03 +.29 ±.09 3. .. Apr. .38 ±.03 +.27 ±.06 . 33 ±.08 
La 
.. Mar. 
t41 ± .03 t· 22 ±.06 +.38 ±.08 1. .. Feb. .43 ±.03 .16 ±.06 +.40 ±.08 O. .. Jan. .46 ±.03 .09 ±.06 +.43 ±.08 
g of corn after cattle 
1. Ja.n. Dec. t· 38 I ±.03 +.05 ±.06 2 . Nov. .29 ±.04 .. Oct. .20 +.04 -.08 +.06 
372 
of cattle fed. Once the decision to feed or not to feed has been 
made further changes in the prices of corn are of smaller ef-
fect, tho they may cause the farmer who bought cattle to feed 
for a longer or for a shorter period than he had originally in-
tended. The correlation between corn and cattle prices at vari-
ous months lag is shown in table VIII. 
The divergence in the correlations found for corresponding 
amounts of lag in the three different periods seems to be due 
largely to the method used. Note that the items correlated were 
deviations from the secular trends of the respective seri s cor-
rected for seasonal trend. Thus if corn prices and cattle prices 
both rose during a certain month, but if the price of cattle was 
higher while the corn price was lower than the corresponding 
secular trend, the two cylical items when multiplied together 
would give a negative product even tho the movements of prices 
were in the same direction. This difficulty could have been 
partly overcome by correlating month to month changes in price 
rather than the deviations of the prices from their norms. 
PRICES OF FEEDER CATTLE 
The comparative price of feeder cattle to fat cattle deter-
mines largely how many cattle are to receive further feeding 
after they come from the range or the pasture. In importance it 
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Fig. 21-The feeder margin and the corn-cattle ratio. 
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ranks second only to the price of corn, to which it tends to adjust 
itself. If the price of corn is low relative to the price of fat cattle 
(lonverting the corn into beef becQll1es more profitable and there-
fore prospective cattle feeders buy more thin cattle and bid 
higher for them. Figure 21 illustrates this tendency for the 
margin to be wide when corn is high relative to cattle. Taken 
together the price of cattle in terms of corn (the corn-cattle 
ratio), and the margin between the price of feeders and fat cattl~ 
-comprise the chief influenecs in determining the amount of feed-
ing, and are among the most important in deter,mining the prica 
-of cattle for a few months in the future. 
Secular Trend. The prices of stockers and feeders, beginning 
with 1878, were obtained from the" Yearbook of Figures" pub-
lished by the Chicago Daily Drovers Journal. Prior to 1878 a 
series of monthly prices was gotten by taking prices mid-way 
ibetween the low and high prices of feeders by months as pub-
lished in the Annual Reports of the Chicago Board of Trade, and 
adjusting them so they would equal the Drovers Journal figures 
.during the years when both series were available. These fig-
ures indicate that the line of trend for the period from 1874 to 
1896 was practically horizontal, the trend being downward at 
the rate of about 1.6 cents per hundredweight per year. From 
1896 to 1914 the trend was upward at the rate of 15.4 cents per 
year. This was at about the same proportionate rate, when the 
relative prices of feeders and of fat cattle are considered, as was 
the secular trend for the prices of fat cattle during the same 
period. The average price of feeders was $3.24 during the 
'Period 1874-1895, $4.41 for the period 1896-1914, and $6.50 for 
1921-1924. 
Seasonal Variations. The seasonal prices of feeders varied 
somewhat morc, in proportion, tha"n did the price of fat cattle. 
'This was probably because of the highly seasonal nature of the 
receipts of feeders. 
Both in the period from 1874 to 1896, and in that from 1896 to 
1914, the highest seasonal prices occurred in May, which is at 
the beginning of the pasture season when the receipts are very 
light. The lowest price occurred in November and December, 
when the receipts of feeders are still heavy and after most farm-
'ers have bought the cattle needed to clean up the stalk fields. 
The May price in the period prior to 1896 was, on an average, 
113 percent of the yearly average (fig. 22), and in the later 
period it was 109 percent. The December price in the earlier 
period was 91 percent, and in the later period 92 percent of the 
yearly average. ' 
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Fig. 22-Seasonal trend of stocker and feeder prices. 
Cyclical Fluctuations. The cyclical ;movements in the prices 
of stockers and feeders correspond closely to those in the prices 
of fat cattle. The minor cycles in the prices of feeders, how-
ever, were usually less marked than the corresponding ones in 
the prices of fat cattle, as may be observed in figs. 25 and 26. 
The peaks and troughs of the major cyclical movements in feeder 
prices are shown in table IX. 
CORRELATION OF FEEDER AND FAT CATTLE PRICES 
The prices of the feeder cattle are closely related to those of 
fat cattle for two reasons: First, the price of fat cattle deter-
mines the degree of finish to which it will be profitable to feed 
the thin ones .and the profit to be made by feeding corn when 
it is at any particular price; second, a larger or a smaller num-
ber of relatively thin cattle may be slaughtered whenever the 
number of fat cattle received at the markets is smaller or larger 
than usual. 
Generally there is a fairly distinct separation of the receipts 
of cattle into those which are to be slaughtered and those which, 
except under very extraordinary conditions, are to be sent back 
to the country for further finishing. These latter may be re-
garded as raw material for the making of fattened beef, and as 
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with all raw materials, the demand is derived from that for the 
finished product. 
Some who are inclined to emphasize the influence of costs on 
prices might expect that the fat cattle prices would correspond 
to the prices of feeders five or six months before, or that high 
priced feeders would cause less feeding and therefore higher fat 
cattle prices at the end of such feeding period. The size of the 
coefficients of correlation, however, suggest greater influence of 
the prices of fat cattle on feeders than of feeders on fat cattle 
in following months. In other words, the farmer is largely in-
fluenced in the purchases of feeders by his experience in the im-
mediate past. The correlation coefficients between feeder and 
fat cattle prices are shown in table X. 
THE FEEDER MARGIN 
Altho it has been said previously that the margin between the 
price of feeders and fat cattle is one of the principal influences 
determining the number of cattle that are put in the feed lots for 
further finishing, there really are two margins of signific:mce. 
First, the difference between the prices of thin and fat cattle at 
the time the farmer buys his feeders is obvious. The margin he 
will actually receive when he sells the cattle several months later 
is unknown until the cattle are sold. The margin at the time the 
farmer plans his feeding operations is the influence determining 
whether he is to feed or not. The margin which is actually re-
ceived determines, partly, the remuneration received for fatten-
ing the cattle. Thereby it has some, tho an uncertain, influence 
on future feeding operations, but it has no influence on the one 
{)n which the margin is received. 
Secular T1·end. The feeder margin varies widely from month 
to month and the deviations from the usual margins often con-
tinue for several months in the same direction. This is usually 
boeauso of the deviation of the price of corn from its normal~ 
due to a large or small crop. Even when the average yearly mar-
gins are computed, the variation from year to year is so wide 
that it makes the discovery of any small secular trend very diffi-· 
cult. The margins as measured in dollars and cents have plainly 
been increasing constantly since 1896, which is the result of the 
constant rise in prices. If the margins be expressed as percent-
ages of the price of the feeder cattle the trend appears quite dif-
ferent. For the period of 1903-1913 the trend was found to be 
downward at the rate of eight-tenths of 1 percent of the feeder 
price annually. 
When the margins between feeder prices and fat cattle prices 
of six months later are computed, one finds the smaller margins 
are normally on the cattle bought from May to September, since 
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Fig. 23-Seasonal variation in feeder margins . 
. the feeders bought in May and June are bought on a high feeder 
market, and the cattle sold from December to March are sold on 
. a low market. The feeders bought from October to January 
,normally obtain a larger margin than the average for the year . 
.'This is because the price of feeders is ordinarily low during, at 
]east, the earlier part of this period and the price of fat cattle 
. reaches its season8J peak during the late summer, at which time 
.:the cattle bought in the early winter would be ready for sale. 
The amount of margin ordinarily recei"ved at various parts of 
:the year is not, of course, an indication of the relative advan-
.tage of feeding at different seasons. The price of the feeders, 
which determines one limit of the margin, depends largely on 
tho bidding of the farmers for the thin cattle; arid they will bid 
most eagerly for cattle to. feed under the most favorable condi-
tions.. Therefore the high seasonal margins are reflective not of 
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large profits, but of high costs during the part of the year when 
the cattle are to be fed. 
Cyclical Variations. Figure 24 shows that the cyclical varia-
tions in the feeder margin correspond closely with those in the 
price of corn, which would be expected from the previous dis-
cussion. The higher the price of corn in proportion to that of 
cattle, the less profitable it becomes to fatten cattle and therefore 
tho less anxious are farmers to buy feeders except at prices low 
enough to compensate for the high price of corn. Table XI 
shows the high and low points in the cycles from 1903 to 1924. 
Correlation of Feeder Margins and Cattle Pt"ices. Table XII 
shows the correlation coefficients obtained when the feeder mar-
gins were correlated with the prices of cattle. It will be ob-
served that the coefficients are all positive, contrary to our expec-
tation of a negative influence. This is to be explained by the 
influence of the cattle prices on the margins. That is, if the price 
of fat cattle rises it increases the margin at that time. But the 
influence in which we are mostly interested is the influence in 
the opposite direction, that is, of the feeder margins on the price 
of fat cattle several months later when they are marketed. We 
-expect that an unusually large margin would encourage the buy-
I JI 
Fig. 24-Cyclical variations in feeder margins a nd in corn prices. 1903-1924. 
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TABLE IX. CYCLES IN FEEDER CATTLE PRICES. 
High point of 
cycle 
May 1882 or 
Jan. 1884 
Oct. 1889 
Sept. 1913 
Apr. 1919 
Amplitude in 
terms of sec 
trend 1·38 .32 .31 
.34 
.80 
Low point of 
cycle 
Nov. 1878 
Mar. 1887 
Dec. 1904 
Feb. 1915 
Sept. 1921 
Amplitude in 
terms of sec. 
trend 
-.22 
-.27 
-.27 
+.04· 
-.18 
Standard deviation from 1874-1895 was 14.04% of the secular trend, and. 
from 1896-1914 it was 16.23% of the secular trend . 
• After 1914 the cyclical deviations were computed in terms of the pro-jected pre-war trend for purposes of comparison. 
ing of feeders and thereby cause a reduction in the price of 
cattle by increasing the supply at the end of the feeding period. 
In order to ascertain this influence and find the significant 
period of lag it is necessary to remove the influence of cattle 
prices on the margins. A 'series of multiple correlation prob-
lems were worked out, using as one independent variable the 
feeder margins with various amounts of lag in the various prob-
lems, and as another the price of cattle also lagged. In this 
way the expected negative influence of feeder margins was found, 
and was greatest with a six months lag from 1921 to 1925, and 
with a seven months lag from 1903 to 1913. These periods of lag 
correspond to the typical length of the feeding period during the 
two different series of years. 
SERIES REPRESENTING COMMODITIES COMPETING WITH BEEF 
Hog Prices 
It has been pointed out previously that the hog enterprise is 
an important competitor of the beef cattle enterprise in the or-
ganization of the Corn Belt farm, and also that pork is a com-
petitor of beef in consumption. We would therefore expect to 
find a close relationship between the prices of cattle and hogs. 
But farm organization is flexible only to a certain degree and 
TABLE X. CORRELATION OF FEEDER AND FAT CATTLE PRICES. 
Months p" ecession of feeder 1874-1895 1896-1914 
before fat cattle prices Coef. Prob. Coef. Prob. 
of Cor. Error of Cor. Error 
r. PE r. PE 
2. Jan. feeders-Mar. cattle +.67 ±.02 -'- '4 ±.03 +.~ 1. -Feb. .70 ±.02 .56 +.03 
Q. 
- Jan. +.73 ±.01 +.58 ±.03 
ylonths feeders after cattle 
prices 
1. Jan. feeders-Dec. cattle + .72 ±.Ol +.57 ±.03 
2. -Nov. .69 ±.02 1.56 ±.03 7. -June .56 ±.03 
8. -May .56 ±.03 
9. -Apr. +.54 +.03 
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TABLE XI. CYCLICAL VARIATIONS IN THE FEEDER MARGIN. 
High point of 
cycle 
Amplitude in 
terms of sec. 
trend' 
Low point of 
cycle 
Amplitude in 
terms of sec. 
trend 
June 1904 
*1.11 
I 
Mar. 1903 - . 48 
May 1908 .59 S ept. 1906 
-.15 
Apr. 1910 .38 M a r. 1909 - .22 
Jan. 1912 :+: .36 J a n . 1911 -.44 May 1918 
.76 Aug. 1913 
- . 69 
Apr. 1924 + .82 I Dec. 1921 -.53 
• The standard of devia tIOn for the period 1903-1913 was 30.1% of the secular 
trend, from 1921-1925 it w as 34.3%. 
therefore the possibilities of shifting from hogs to cattle or 
vice-versa are limited even tho the price ratios may favor con-
siderably one enterprise or the other. Also, the habits of the 
consumers are difficult to change and there will be but little 
shifting from beef to pork or from pork to beef unless the price 
advantage becomes very decided. We therefore find cattle and 
hog prices corresponding in general, but often moving some-
wh.:'tt apart for a considerable period. 
The hog prices used in this study were obtained from the 
Chicago Daily Drovers Journal "Yearbook of Figures" for the 
period since 1878. Fro;rn 1878 to 1901 the monthly average price 
for heavy hogs was used. In 1901 a monthly general average 
hog price began to appear and was used from 1901 to the end 
of the study. Prior to 1878 it was necessary to adjust other 
sOl'ies to connect up with the Drovers Journal series. From 1866 
to 1869 a series of quota.tions on hogs in Cincinnati was adjusted 
to connect with the other two series. The combination of three 
TABLE XII. CORRELATION OF FEEDER MARGINS AND CATTLE 
PRICES. 
Months precession of margin 
before price 
8. Jan. marilin-Sept. pri,~e 
7. -Aug. 
6. .. .. -July .. 
5. .. .. -June .. 
4. .. .. -May .. 
4. .. .. -Apr. .. 
2. .. .. -Mar. .. 
1. .. .. - Feb. .. 
O. .. .. J a n . .. 
1903-1913 
CoeL I Prob. 
of ~or. I e¥~r 
f
06 
±.11 
.03 ±.06 
. 05 ±.06 
. 08 ±.06 
t11 
±.16 
. 0 ±.06 
.16 ±.06 
1921-1925 
CoeL Prob. 
of Cor. error 
r PE 
+.11 ±.09 
+.12 ±.09 
f20 
±.O9 
.28 ±.09 
.42 ±.08 
.55 ±.07 i· 64 ±.06 .72 ±.05 
. 72 +.05 
Influence of Feeder Margin on Cattle Prices 
(Partial Regression Coefficients) 
1\1'onths precession of margin 
befor e p r ice 
8. J an . margin-Sept. price 
7. " .. -Au g. .. 
6. -July 
5. - June 
[
Influence of cati-:-le-j~I~n~fl~u-e-n-c-e -of-=-c-a--:'t""'-tle 
corn a nd hog prices prices on margin 
removed removed 
1903-1913 1921-1925 
I .10 I .07 -.11 - . 15 
-.09 -.19 
-.03 - .18 
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separate series of quotations during the period prior to 1896 
necessitates caution in some of the interpretations of the data, 
but the general conclusions seem to be well warranted. 
Secular Trend. From 1866 to 1896 the trend of hog prices 
was found to be downward at the rate of approximately five cents 
per hundredweight per year and the average price for the period 
was $5.29 per hundredweight. From 1896 to 1914 the trend was 
upward at the rate of 25.7 cents per hundredweight per year, and 
the average price was $6.02 per hundredweight. During the 
period 1921-1925 the average price was $8.59, and the trend was 
uncertain. These secular trends are very similar both in direc-
tion and amount to the cattle price trends. 
Seasonal Variation. The seasonal trends for the two principal 
periods mentioned are shown in fig. 25. During each period 
there were two separate seasonal peaks. The first occurred in 
April, and the second in August or September. In each period 
a seasonal weakening of prices occurred in the middle of the 
summer, and a rapid decline after September as the bulk of the 
hog crop began to come to market. In the period prior to1896 
the April peak was 103 percent of the yearly average, and the 
August peak at about 106 percent. The lowest prices of the 
year were usually reached in December, which averaged 93 per-
cent of the yearly avc:'age. In the period from 1896 to 1916 the 
April peak was at 105 percent and the September peak at 104 
percent, and the December price was 91 percent of the average. 
Cyclical Variations. The deviations of hog prices from their 
secular trend as corrected for seasonal variation show a well 
defined cyclical fluctuation at from three to seven and a half 
years from peak to peak. Tills cyclical variation, as shown in 
figs. 7, 8 and 9, is continuous from 1866 to the outbreak of the 
European War. The cyclical variation of the prices of hogs, like 
that of the price of corn, was generally greater in the earlier 
than in the later period. This is illustrated in table XIII, which 
shows the amplitude of the cycles as well as the dates of the peaks 
and troughs of the cycles. 
Correlation of Hog Prices and Cattle Prices. \Vhen hog prices 
were correlated with cattle prices, significant positive coefficients 
were obtained only when the hog prices were paired with cattle 
prices of preceding months. When hog prices were paired with 
cattle prices of following months the size of the coefficients fell 
off rapidly as the lag increased. But in the opposite direction 
the size of the coefficients fell off much more slowly, and in the 
period from 1896 to 1914 the correlation actually increased until 
the largest coefficient was obtained with a five months lag. In 
the period from 1903 to 1913 the largest correlation was ob-
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Fig. 25-Seasonal trends of hog prices. 
tained with a lag of one month, as is shown in table XIV. In 
the period 1921 to 1925 a negative relationship was found which 
increased as cattle prices were lagged behind hog prices. But 
this seems to have been due to the method of correlation used 
and to the nature of tho cyclical movement of the two series for 
this period only. It was not found in the other two periods, and 
disappeared when the month to month movements of the two 
series were correlated instead of their deviations fro;m their secu-
lar trends. 
In most of the pronounced cyclical movements of hog and cat-
tle prices it is noticeable that the two cycles start the upward 
movement at about the same time and reach their peaks together 
<>r vlith the cattle cycle somewhat in the lead, but that the cattle 
price cycle usually describes a curve which increases its rate 
<>f rise as it nears its peak and which is concave upward, while 
the hog cycle rises more slowly as it nears its peak and is convex 
upward. 'l'hus the cattle price maintains its peak for only a 
short period, while the hog cycle rises gradually to its highest 
point and then, after holding its height for a longer time, de-
dines more gradually than the beef price. The beef price is de-
cidedly more .'!ellsitive than the hog price and in case of a period 
<>f business activity responds more quickly. This is likewise 
the case in the down trend and the turning point 8,S in 1874, 
1882, 1888, 1900, 1910 and 1919, may occur from one to four 
months before hogs. 
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'rhe nature of the relationship between hog and cattle priccs 
is apparently explained by the nature of the relative demands 
for the two meats. Pork is in more constant demand and a larger 
proportion of it is consumed by the working people. For beef, 
and particularly the better grades, the demand is ,much more 
ela~tic, and a larger proportion of it is consumed by the more 
well to do and by the working people during times of constant 
employment and high wages. For this reason the price of beef 
rises more abruptly than the price of pork during periods of 
bufinens activity, altho the price of pork is also influenced by the 
busineE:s cycle. It is because the people who are forced to econo-
mize can shift to a ch~apcr meat-pork-that the price of beef 
falls first and that of pork more gradually when the ordinary 
period of business recession and slack employment sets in. 
SERIES REFLECTIVE OF BUSINESS ACTIVITY AND THE 
GENERAL PRICE LEVEL 
Price of Ten Sensitive Commodities 
.A study of various writings on the business cycle and an ex-
amination of several price and other series reveals that the more 
or less rythmical variations in business activity are accompanied 
by corresponding variations in the prices of other commodities,. 
but at somewhat different phases of the business cycle. This. 
depends on the elwsticity of the supply of the com,modity in 
question, the time required for increasing or curtailing the Qut-
put, the purpose for which it is used and the phase of the cycle 
during which the demand increases or falls off. The price of 
cattle is among the more sensitive ones and reaches its turning 
point early in the business cycle. More will be said of this a. 
little later. 
The series of commodity prices used here is the index of prices 
of 10 sensitive commodities compiled and used by the Harvard 
Economic ServiceB. This series furnishes a partial index of 
business activity and an index of the change of prices as soon 
as they manifest a tendency to change from a former level. 
Some such index as this is necessary in comparing the level of 
cattle prices with that of the bulk of others. A more sluggish 
series such as the Bureau of Labor Statistics index of general 
commodity prices or Bradstreet's prices, both of which include 
large numbers of prices moving at varying phases of the business. 
8. The series combined into this index include (1) Coke, Connellsville, (2) 
Cottonseed oil, crude, prime, (3) Bar Iron, Chicago, (4) Pig Iron, No. 2: 
foundry, Birmingham, (5) Spelter, St. Louis, (6) Hides, Native Steer. 
No. 1, (7) Pork, new mess, (8) Cotton Sheetings, brown southern, (9~ 
Print cloths, Boston, (10) Worsted Yarns, Bradford Spun. 
% Deviotior. 
From Normal 
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Fig. 26.-Cyclical variations in ten commodity price Index, Industrial stocker, 
and in cattle prices. 
cycle, would be of doubtful use in studying the movements of the 
more sensitive cattle prices. Both of these other series were 
tri.ed and gaye poorer and less definite results than the 10 com-
modity series in finding the usual place of cattle prices in the 
business cycle. 
Sect~lG1' T1·end. From 1896 to 1914 the secular trend of prices 
of the 10 sensitiye commodities was upward at the rate of 2% 
percent of the 1890-1899 ayerage per year. During the war 
period the prices of the 10 commodities moved upward from the 
beginning of 1915 until the 1920 average was 353 percent of 
the 1890-1899 ayerage. The price of cattle conformed to this 
rise, but at only about two-thirds as great a rate. During the 
period from 1921 to March, 1925, the trend was uncertain, aver-
aging 196 percent of the 1890-1899 average, and a horizontal 
line at this leyel ,,'as assumed to be the trend. 
Seasonal V(u'ia.tion. The seasonal variation of this series was 
so small as to be negligible and therefore no attempt was made 
to COl'rect the secular trend items for it. 
Cyclical Variation. Figure 26 shoWis that the 10 commodity 
price index has shown a tendency to a cyclical variation less in 
amplitUde than that of cattle prices and with three to four years 
between peaks. 
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TABLE XIII. CYCLICAL FLUCTUATIONS IN HOG PRICES. 
High point of I 
cycle 
Amplitude in 
terms of sec. 
trend 
Low pOint of 
cycle 
July 1867 
Dec. 1869 I .62 June 1872 
Sept. 1874 .27 Jan. 1873 
June 1882 .62 Oct. 1885 
Sept. 1888 .23 Feb. 1891 
Feb 1893 .73 Sept. 1896 
July 1902 ! .41 May 1904 
Feb. 1907 . 11 Feb. 1908 
Mar. 1910 .40 May 1911 
July 1913 .08 Mar. 1915 
July 1919 1.20 Sept. 1921 
May 1922 .19 June 1923 
Standard deviations: 1866-1895, 24.8% of secular trend. 
1896-1914, 15.2% of secular trend. 
1921-1924, 15.2% of secular trend. 
Amplitude in 
terms of sec. 
trend 
-.31 
- .38 
-.46 
-.26 
-.27 
- .26 
-.21 
-.33 
- . 22 
-.24" 
-.15 
-.21 
"For comparative purposes, the cyclical variations for the period 1915-192() 
were computed in terms of the pre-war secular trend as projected thru 
the war period. 
It should be remembered that the commodities included in this 
index are more sensitive to changes in business activity than are 
most others and that they move rather closely together in the 
business cycle and therefore have a wider variation from peak to 
trough of the cycles than do the indices of larger numbers of less 
·sensitive prices. Table XV shows the dates and the amplitude 
.of the cycles of the 10 commodity price index. 
Correlation of Commodity and Cattle P1·ices. A similarity of 
movement between the prices of cattle and the 10 sensitive com-
modity index price is obvious to the eye, altho the variations in 
the cattle price which correspond in time to those in the commod-
ity price series are not always the most outstanding ones in the 
-cattle cycles. This is not surprising, for the relationship be-
tween the cattle price and others is of a specific and not of a 
general nature. That is, cattle prices do not move merely in 
.sympathy with others, but for specific reasons as, for instance, 
hecause the price of corn has risen and made cattle feeding un-
profitable, thereby reducing the supply of fat cattle at a time a 
TABLE XIV. CORRELATION OF HOG AND CATTLE PRICES. 
, ,,' , . 1"'" I"" ,,' 1 ,,, ' 'I 1866-1895 I 1903-1913 I 1921-1925 
Months precession of hogs Cor. I Prob. Cor. I Prob. Cor. I Prob. 
before cattle Coef. Error Coef. Error Coef. Errol' 
r PE r PE I' PE 
3. Jan. hogs--Apr. cattle 
2. .. .. -Mar. .. 
1. .. .. -Feb. .. 
O. .. . " -Jan. .. 
Months lag of hogs after 
cattle 
1. Jan. hogs--Dec. cattle 
2. .. .. -Nov. .. 
3. .. .. -Oct. .. 
4. .. .. -Sept. .. 
I + . 33 
+.35 
+.39 
+.36 
+.35 
±.03 
±.03 
. 04 
- . 07 
- . 15 
-.16 
Ifil 1 
±.06 
+.06 
:t.06 
±.06 
.08 
- .10 
-.12 
-.09 
±.09 
±.09 
±.09 
±.09 
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TABLE XV. CYCLICAL VARIATIONS IN INDEX OF PRICES OF TE. 
SENSITIVE COMMODITIES. 
High points of 
cycle 
Feb. 1903 
Feb. 1907 
Nov. 190n 
Dee. 1912 
June 1920 
Feb. 1923 
Amplitude in 
terms of sec. 
trend i .12 20
. 16 
.10 
1.64 
+ .24 
I 
I 
Low point of J 
cycle 
Sept. 1904 
Apr. 1908 
Nov. 1911 
Nov. 1914 
Aug. 1921 
July 1924 
Amplitude in 
terms of sec. 
trend 
-.16 
-.12 
-.13 
-.16 
-.22 
-.05 
few months later, or because of prosperous times and a greater-
demand for beef than usual. 
The influences of other series such as the price of corn, or the 
supply of feeders often influenced cattle prices more than did 
the commodity price level. Therefore the deviations in cattle 
prices caused by changes in the commodity price series were 
often partly overshadowed by contrary influences from the COrlll 
crop, the price of hogs, or other facto.rs. On the other hand, a 
conjunction of forces acting in the same direction often caused! 
the cattle price to go much higher or ,much lower than would' 
anyone alone. This is generally the explanation of the most; 
pronounced cattle cycle3. For instance, in early 1907 commod-
ity prices were well above their secular trend, but the price of 
corn was low, and cattle prices therefore remained slightly be-
low their normal until early summer, when corn prices moved 
upward, and under the combined influences of the two related 
series the prices of cattle rose sharply for a couple of months. 
At the end of 1907 corn prices were above their normal and 
were still rising, but" the rich man's panic" had caused a sharp 
depression in business and commodity prices between October 
and February made a phenomenal drop. Cattle prices therefore 
fell sharply, tho not as much as did the comm@dity price series, 
and only for about three months. 
TABLE XVI. CORRELATION OF COMMODITY PRICE INDEX AND 
CA TTLE PRICES. 
1903-1913 1921-1925 
Months precession of commod·1 Coef. I Prob. Coef. Prob. ity index before cat tl e prices of Cor. I error of Cor. error 
r. I PE r. PE 
7. J a n . c?,m.-Aug. cattle I r 
±.O~ 
6. -July ±.08 
5. ~une .51 ±.07 
4. -May .63 ±.OG: 
3. --Apr. t 15 ±.06 .69 ± .05-2. -Mar. . 6 ±.06 .72 ± .05-1. -Feb. .21 ±.06 .72 ± . Os. 
o. .. .. -Jan." I +.24 ±.06 "1""".72 ± .Os. 
Months lag of commodity index 
after cattle 
1. J a n. com.-Dec. cattle J +.24 ±.06 +.51 ±.08 
2. .. .. -Nov. .. I t· 57 ±.07 3. -Oct. +.16 ..... 06 ,.60 +.07 
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T.-\..BLE XVII. CYCLICAL MOVEME",T OF ·INDUSTRIAL STOCK PRICES 
-12 S ·I'OCKS. 
High points of 
cyci'es 
Jan. 1906 
Oct. 1909 
Sept. 1912 
Nov. 1916 
Oct. 1918 
.Mar. 1923 
Amplitude in 
terms of sec. 
trend 
+.34 
+.21 
+.06 
+.49 
+.13 
+.12 
Low points of I 
cycles . I 
Nov. 1903 
Nov. 1907 
Sept. 1911 
July 1914 
Dec. 1917 
Aug. 1921 
Apr. 1924 
Amplitude in 
terms of sec. 
trend 
-.36 
-.28 
-.10 
-.16 
-.06 
-.25 
-.02 
• Beginning with 1921 thc cycles are expressed in terms of the average fe r 
the period Jan. 1n1-Mar. 1n5. 
Since cattle prices are among the most sensitiye they were sel-
dom preceded very far by the cyclical changes in the 10 com-
modity series. Usually the cattle prices changed as soon as the 
others and often a month or two sooner . . This is demonstrated 
by the correlation coefficients in table XVI, which show prac-
tically as great a degree of correlation with cattle (lne month in 
adva.nce of the 10 commodity series as with no lag. On the other' 
hand, there was 11 variation of two or three months between the 
turning points in the t -,,"o cycles in different years and conse-
quently the size of the coefficients cllanged but little with changes 
in lag up to three or four months, particularly in the 1921-192G 
period. 
PRICES OF INDUSTRIAL STOCKS 
One of the first series to change the direction of its movement 
at the critical points of the business cycle is that of industrial 
stocks. 'rhis is because of the dominant influence of speculators 
on the prices at which stock market securities are sold. The 
object of speculators is to make money by anticipating coming 
changes in the 'Llusiness conditions underlying the securities in 
which they deaL Therefore, in the buying or selling of stocks they 
consider whatever activity or depression they see signs of in the 
business world. The prices of the securities which stand to pro-
fit or lose by these anticipated events therefore are usually 
among the first to register the changes in the business cycle. 
The series used here for the period 1903-1913 is the average 
prices of 12 industrial stocks, the Dow-Jones series, published by 
tho Wall Street Journal and averaged monthly in the Harvard 
Review of Economic Statistics, (Preliminary Volume I , p. 146-
148). During the period 1921 to 1925 a similar series of 20 
s tocks was used, monthly averages for which appear in the 
]l~onthly statistical suppl~ment of the Harvard Economic Sel'-
,"Ice. 
Seculm' Trend. During the period 1901 to 1913 the secular 
trend of the average price of the 12 industrial stocks rose at the 
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rate of $2.08 pel' year. The average for the period is $76.60. 
During the period 1921 to March, 1925, the s~cular trend was un-
certain. The avcrage was $92.13 for this period and the secular 
trend was assumed to be a horizontal one at this level. No con-
sistent seasonal trend was apparent and it was therefore left out 
of account. 
Cyclical Variation. A marked cyclical variation was visible 
for the whole period. 'rhis corresponded closely to the business 
cycle, but the cyclical variations occurred earlier than those in 
tho prices of the great majoTity of commodities because of thc 
nensitive nature of the ,stock prices. The turning points in thc 
industrial stock cycles preceded the similar changes in the prices 
of the 10 sensitive commodities by from two to six months. Thc 
closest correspondence between the two series appears to be at 
about five months in the period from 1903 to 1913. From 1921 
. to 1925-using the series of 20 instead of 12 stocks-the closest 
agreement seems to be at about six months. Another close agree-
ment between the major cyclical movements, however, is obtained 
. when the two series are superimposed without lag, so th::1t it be-
comes difficult to tell which is the most significant interval. 
Table XVII shows the dates and amplitude of the most outstand-
ing cycles in the prices of the industrial stocks. 
Correlation of Industrial Stocks and Cattle Prices. From the 
foregoing discussion, industrial stock prices would be expected 
to move about four months before cattle prices, and, in fact, this 
is tho case. But there has been a variation in the lag at different 
times. The shortest lag occurred late in 1907 when stock prices 
began recovering after the panic about one month sooner than 
cattle prices. Under such conditions as these we would expect 
the depression in cattle prices to end more quickly than in the 
normal period of price depression. From 1921 to 1925 the lag 
varied from two to four months. 
The variation in the interval between the time the speculators 
sense a coming change to the time when that change in business 
actually occurs, greatly complicates any attempt to use such a 
TABLE XVIII. CORRELATION BETWEEN INDUSTRIAL STOCKS AND 
CA TTLE PRICES. 
Months precession of stocks 
before catt le 
6. Jan. st<;>.cks-July cattle 
5. -Jun e 
4. .. .. -May .. 
3. .. .. -Apr. .. 
2. .. .. -Mar . .. 
1. .. .. -Feb. .. 
O. .. .. -Jan . .. I 
1903-1913 1921-1925 
Cor. I Prob. Coef. error 
r PE 
Cor. I Prob. Coef. error 
r PE 
r ±.06 .64 ±.06 .67 ±.O5 -.11 ±.06 .67 ±.05 -.08 ± . 06 .66 +.05 -.08 ±.06 .61 ±.06 - . 14 + . 06 .54 +.07 
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series in anticipating cattle price changes. The difficulty is by 
no means confined to the industrial stock price series, but is en-
countered with most others as well. It comes not only from llil-
certainty in the perception of coming changes, which are based 
on the observation of phenomena preceding the changes in prices, 
but also from the variability in the forces perceived. That is, 
sometimes these influences affect the activity of business or prices 
of various commodities more Quickly than at others. The state-
m8nt that changes in industrial stock prices precede similar 
changes in cattle prices by from two to four P.'.onths, or similar 
Rtatements as applied to other series is therefore only a statement 
of the average period elapsing between such phenomena, and no 
dher significance should be attached to it. Actually, since & t 
different times the amounts of lag have varied so much, there is 
but little difference between the correlation coefficients obtained 
when the cattle price is lagged two, three or four months. 
Table XVIII shows that the closest correlation during the 
period from 1903 to 1913 is obtained when the stock price items 
are paired with cattle price items two months later, while in the 
period 1921 to 1925 the closest correlation is at a lag of three 
months. But the three months coefficient is practically the same 
as the ones at two or at four months. 
The 1903-1913 correlation coeffiCIents were too small to be sig-
nificant because the stock prices and cattle prices were on oppo-
sito sides of their secular trends about half the tune, but were 
nevertheless moving in the same direction from month to month. 
When these paired items are multiplied together in the correla-
tion process the produf't is of a negative sign, altho there was an 
agreement in the direction of the changes. '1'0 eliminate this diffi--
culty it was necessary to correlate the month to month changEs 
of tile two series in question rather than the deviations of tho 
series from thcir norms. In the period 1921 to 1925 this diffi-
cultv did not exist and the same method of correlation as used 
wi th the other series gave satisfactory results. 
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SUMMARY 
In this bulletin price is considered primarily as a factor for 
the control of production The relative price of a commodity 
determines how far effort will be directed to its production and 
also the limits to its consumption Hence, as long as production 
is competitive, an equilibriation of the productivity of the mar-
ginal effort in the production of each good, and of the marginal 
production with the marginal satisfaction reeeived in consump-
tion is automatically obtained. 
Changes in price are generally difficult to comprehend in their 
3ignificance for future production. With cattle prices a seri-
ous complication is introduced by the time element, since three 
or four years are required for any very considerable increase in 
output. The present price of beef cattle is therefore deter-
mined by: (1) the existing demand for beef, and (2) by the 
long chain of events responsible for the present supply of fat 
catHe. 
The producer can do but little to influence the demand for 
beci, the consumption of which has been declining for many 
years as its relative price has risen. To this relationship be-
tween value and consumption, the producer must adjust his 
operations. There is a greater opportunity to adjust production 
to price, but tilis is not a simple matter because it involves a 
simultaneous adjustment to many factors. . , 
In the production of cattle, the individual farmer must con-
sider the area of land on his farm which may advantageously 
be used for pasture but not for crops, his 'supply of by-'product 
forages such as corn stalks, the available supply of ' labor 'at the 
sen sons when it is needed by the cattle, the need fo'r the pr'eser-
vation of soil fertility by manure from livestock, the relative 
freight rates on cattle and on the corn and ' other 'feeds which 
can be converted into beef. ' " 
. In the finishing of cattle the most influential factors gavei'n-
ing volume of production are the price of corn and the margin 
between the prices of thin and fat cattle. The price of COl'll is 
probably the more important of these because the margin varies 
with tho eagerness of feeders to obtain cattle, which in turn 
varies with the prospective profit of converting corn into beef. 
Partly because of seasonal variation in demand, but mostly 
because of seasonal variations in costs and therefore in the num-
ber of cattle marketed monthly, the seasonal variation in cattle 
prices is quite consistent. In certain periods, some of short dur-
ation and some lasting several years, for some reasons such as 
the opening of new range country, or changes in the technique 
of cattle production, the production and the prices of cattle have 
deviated by a large degree from the secular trend. 
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'With tho seasonal and longer cyclical swings of prices the in-
dividual farmer has generally, tho not always, found it most 
profitable to conform to the general movement of the majority 
of producers. Changed relative prioes of cattle have usually 
signified cm'l"esponding changes in cost. High prices have not 
necessarily meant greater profits nor low prices smaller protits. 
While prices are changing, profits also change, but as soon as 
the industry becomes adjusted to a new price level, provided no 
changes in relative prices l'emain, the profits tend to approxi-
matc their old levels. 
Over a short period, the farmer stands to profit or lose in pro-
portion as he modifies his plans promptly to keep his marginal 
costs in the closest possible conformity with the price of his 
product. To do this completely for cattle, whose production re-
quires a long time, it is necessary to anticipate the changes in 
prico rv.1her than to wait to modify the production plans until 
the priees have actually changed. 
In attempting to anticipate priee changes, it is necessary to 
l;tudy the relationships and correspondences between the move-
ment of cattle prices und of other variates. A change in the 
prico of corn, tho principal raw material in the finishing of beef, 
influences the number of cattle placed on feed and the degree 
of finish given the cattle already on feed. The maximum effeet 
of a change in this sorias may, therefore, be expooted after about 
six months, which is about the normal length of the feeding 
period. Similarly, a change in cattle prices which inoreases 01' 
deereases the feeder margin may also modify the number of fat-
tened eattle, and thereby the price, after about the same period. 
The supply of cattle available for sale within any particular 
year is rather narrowly limited. Therefore the greater the pro-
po:ction of the year's supply marketed in any particular month 
the less remains to be sold in the months immediately following. 
Consequently a larger run of cattle at the markets than usual is 
likely to be followed by a smaller run and higher priees within 
a couple of months. 
1\'[ore or less defini tu correspondences between the prices of 
cattle and other economic series have been shown to exist where 
tho lines of causation arc not so direct. The hog enterprise com-
petes with cattle feeding for corn and for the time of the farmer. 
Hog and eattle prices, therefore, move in sympathy, but because 
of difforences in the demand, many of the most significant 
changes in cattle prices precedes the changes in the price of hogs 
by one or two months. 
Cattlo prices comprise one of the more sensitive of economic 
series and move in the business cycle ahead of the greater num-
ber of others. But it is possible to find a few series which pre-
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~ede even the cattle prices by a few months. The average pric t 
of 10 sensitiye commodities was found to move genorally wifl 
the price of cHttle, but sometimes it preceded cattle prices by 
one or two months. The average price of 20 industrial stocks 
is one of the few variates which usually move ahead of cattle' 
prices, the lag here usually being three months. . . 
For two reasons this study docs not presume to he tne last 
word on the analysis of cattle -prices: First, many of the data 
examined had serious shortcomings and failed to give satisfac-
tory answers to the questions on which it was hoped they would 
shed valuable light. On some important questions no data wcrc 
available or else their collection had begun so recently that the~r 
were not avail~ble in sufficient volume. The second reason is 
that no method has been pointed out for summarizing the rela-
tionships discovered in this study in a single composite term or 
in a small number of terms which could be of current usc to the 
practical beef producer. , ' 
The development of a satisfactory method for summarizing 
these relationships will take more time and labor. In the mean-
time a continued obsel'vation of the phenomena concerned may 
be expected to yield additional information for the improvement 
~f our methods of production control. 
APPENDIX 
1. The statistical methods used were essentially those described in 
~he Review of Economic Statistics, Preliminary Volume I, 1919, pages. 
.S to 37, and 117 to 139. The secular trends were ascertained .by the 
.method of least squares as described in pages 8 to 18. 
In finding the annual increment or decrement in an annual price 
:series if we represent the annual prices as successive points on the 
.abscissa and the price representative of each year as an ordinate 
,erected from that point, then a straight line representing the trend of 
'V,alues may be found by the formula 
~xy 
m=---
1;x' 
'Where (m) represents the annual increment, (x) the distances of the 
points on the abscissa from a point of origin, and (y) the height of the 
-ordinates, the sign (~) indicating the summation of the series. Then 
if (b) equals the value of the point of origin:, the value (y), of any 
-ordinate on the straight line of trend may be represented by the 
.formula (y=mx + b)" where (x) equals the number of intervals on 
the abscissa from the point of origin. (m) and (b) are found by 
:solving the following simultaneous equations: 
(1) ~y ' m~x + nb. 
(2) ~xy=m~x' +b~x. 
If the point of origin be placed at the middle of the series the alge-
braic sum of the abscissas or ~x = 0, and (1) becomes ~y = 0 + nb, or 
~y 
b = --, (n) being the number of items. Formula (2) for the same 
n 
~xy 
.J.'eason becomes m = --- . 
1: x:! 
In finding the trend of the prica of cattle from 1896 to 1914, we find 
,that ~y = 116.23, and since there are 19 years in the problem 
116.23 
~b = ---= 6.12, which is the arithmetic average for the period and 
19 
'the value of the middle ordinate of the series. In solving formula (2) 
122.37 
we find that ~xy = 122.37, and ~x' = 570, and therefore m = ---
570 
= .2147, the annual upward trend. 
Year 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
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SECULAR TREND OF FAT CATTLE PRICES, 1896-1914. 
y x X2 
(Price) 
4.17 -9 81 
4.57 -8 64 
4.85 -7 49 
5.50 -6 36 
5.27 -5 25 
5.46 -4 16 
6.76 -3 9 
4.91 -2 4 
5.15 -1 1 
5.26 0 
5.59 1 1 
6.01 2 4 
6.32 3 9 
6.60 4 16 
7.13 5 25 
6.70 6 36 
8.68 7 49 
8.43 8 64 
8.87 9 81 
116.23 0 570 
::sy 116.23 
b=--=--=6.12 
n 19 
~xy 122.37 
m= ·--=---= .2147 
~x' 570 
Annual ordinates 
xy on the secular 
trend 
-37.53 4.16 
-36.56 4.38 
-33.95 4.60 
-33.00 .4.81 
-26.35 5.03 
-21.84 5.25 
-20.28 5.47 
-9.82 5.68 
-5.15 5.90 
6.12 
5.59 6.33 
12.02 6.5& 
18.96 6.77 
26.40 6.99 
35.65 7.20 
40.20 7.42 
60.76 7.64 
67.44 7.86 
79.83 8.07 · 
---
+122.37 
The line found by this method is a straight line which gives the 
·best fit that can be gotten for the data in question by a straight line. 
In the center of the series it passes through the arithmetic average 
of the data. The algebraic sum of the deviations of the original data 
above and below the line are equal to zero. The sum of the deviations 
squared will be the least possible sum of squares of deviations from 
any straight line passed thru this series. The line so found will estab-
lish the long time trend of the series as distinguished from the short 
time movements. 
2. The method used was essentially that described in Preliminary 
Volume I, of the Review of Economic Statistics, pages 18 to 31. 
The first step was to examine the data as plotted on cross section 
paper to see if they appeared to the eye to contain typical seasonal 
fluctuations. Since such variations were plainly apparent, the next 
.step was to compute the series of link relatives. In order to do this 
the price of each month was divided by that of the preceding month. 
Thus each February price was expressed as a percentage of the price 
·of the preceding January, each March was expressed as a percentage of 
the February price, etc. 
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Illustration of Method of Obtaining Indices of Seasonal Trend from Medians 
- of Month to Month Link Relatives: 
Cattle Prices, 1896-1916 
Medians, Jan.IFeb.IMar.IApr.IMayl Junel JulYIAug. 1 Sep. 1 Oct. INov.IDec. 
of link I Dec.1 Jan. I Feb.IMar.1 Apr.1 Mayl Junel Julyl Aug. 1 Sep.1 Oct.jNO\·. 
relatives 1100.6197.61102.11101.81101.91 101.9! 100 . 91102.31101.01 98 . 21 98 . 61 98.9 · 
Chain I \ 1 1 I \ I I 1- \ \ 1-8eries I Jan. Feb. Mar. Apr.1 May June l July l Aug.1 Sep. Oct. Nov. IDec. 
';:'~h10~an'1 105 7/ 97 6\ 99 6/101 4/103 4/ 105 3/106 3/108 71109 81107 8h06 3/105 1 
A djusted 
I for sec_ ular 
'trend 
105.81103 . 4 
discrep-
ancy 100 .0 97.1 98 .71100.0 101. 5 102 .9 103.4 105.2 101.5 99.9 
Vith I I I I \ arithme-tic aver_ I 
age as 
/ 98.4/95.6/97.1 99.9 / 101. 3 101. 8 /103.5 100 98.4 104.1 101.8 99.9 98 . 3 
"\ 
Next the medians of Januaries was obtained, and likewise of the 
}i'ebruaries, etc: In this way a typical month to month movement was. 
determined and it was found that in February the price was usually 
98 percent of the price in January, and that the March price was 
usually 102 percent of the February price. 
After finding the medians of the link relatives the series for the 
typical year was shifted from the moving base, where each month was 
expressed as a relative of the month preceding, to a fixed base so thai. 
each month's price was expressed as a percentage of the price of the 
same month. This was done by multiplying serially the February 
link relative by that of January; multiplying this product by the rela-
tive for March, etc. 
Now, with the presence of a secular trend factor the product gotten 
by multiplying the January link relative by the fixed base relative 
for December would fail to give a product of 100 percent, altho the 
series had been referred to January as a base. Since each month con-
tained a factor of secular trend, and since the relative for each month 
was multiplied by that of the preceding month, this factor of secular 
trend would be raised to the twelfth power by the time the serial mul-
tiplication had progressed around the circle to the next · January. It 
was therefore necessary to find the size of this factor of secular trend 
and to divide the relative for each month by this factor raised to i ~s 
corresponding power. This method is described in the Review of 
Economic Statislics, Preliminary Vol~~e I ; page 31, as follows: 
.. (1) To adjust the discrepancies between consecutive Januaries: 
let c" c" c, . . C12 represent the chain relatives obtained by pro-
gressive multiplication of the medians of the link relatives r" r" . 
rHo r". Since January is the base c, = 100, the product 100 .r, c" 
will not in general give 100, but something in excess' or defect of 100, 
depending on the direction of the secular trend of the data. The 
discrepancy between successive January chain relatives is 100 1', C12 
+- 100, or r, . c" , This discrepancy, due primarily to secular trend, 
is distributed according to the compound interest law among the chain 
relatives. Letting the percentage discrepancy for one month be d, we 
have (1 +- d) 12 = r, c". Solve for d by the use of logarithms. 
39,5 
c, c. 
Then by logarithms find the value of: 100 --- 1, 
(1 + d) (1 + ~)' 
cn 
----. which is the chain series adjusted for the discrepancy. 
{I + d)" \ ' '. If I ·'it .. ' ,-, III 1 
3. For a discussion of the method of measuring cyclical variations, 
see Review of Economic Statistics, Preliminary Volume I, 1919, 
pp. 31·36. ' , . 
The method followed here was as follows: 
(a) The monthly ordinates of the line of secular trend were com· 
lluted. (b) These ordinates were -corrected for the normal seasonal 
variation by multiplying each of the months by the percentage which 
the price of that month was to the average yearly price found as ex· 
lliained above. 
(c) The corrected ordinates of secular trend were subtracted from 
the original items for the respective months. (d) The resulting devi· 
ations, plus or minus, were expressed as percentages of the 'ordinates 
of secular trend, which might be called the normal prices as regards 
the secular and seasonal trends. 
(e) In order to make the cycles of various series comparable in 
amplitude and to express them in a common denominator to facilitate 
the correlation work to be described below, the percentage deviations 
found in (d) were expressed as percentages of the standard 'devia· 
tions of their respective series. 
The standard deviation may be defined as the square root of the 
arithmetic mean of the deviations squared, the deviations being meas· 
ured from a norm, which in this case was the secular trend corrected 
for seasonal trend. 
4. In correlating the series of prices with which we are dealing 
here a modification of the usual method of correlation was used. The 
usual correlation method is devised to measure associated deviations 
from normality, or the means of the series of related frequency series. 
In series of items such as prices the order of occurrence of the items 
in time is a vitally important attribute of each series and must be pre· 
served. The items of the related series must therefore be correlated 
in the sequence in which they actually occurred.. Instead of deviations 
from the arithmetic mean we are interested in the deviations from 
the secular trend as corrected for seasonal change. A coefficient of cor· 
relation is therefore found which is the same as the Pearsonian coeffi· 
cient, but the items of the time series are correlated in the order in 
which they occur, and the deviations are measured from the corrected 
secular trend instead of the arithmetic mean. 
Karl Pearson's coefficient of correlation is denoted by the formula 
2: (xy) 
r = ---- in which the x's are the series of deviations from the arith· 
0'1 0'2 
me tic mean of one series, and the y's the corresponding deviations 
from the arithmetic mean in the other series. The sign 2: stands for 
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the algebraic sum of the products of the x's and y's. n refers to the 
number of pairs of items, and .,.1 and .,.2 to the respective standard' 
deviations of the two series. The development of the formula gives val-
ues varying from -1 thru 0 to +1. If r = +1, correlation is perfect and 
positive-that is, large values in the first of the two phenomena are 
associated with large values in the second. If r = -1, correlation is-
perfect and negative or inverse-that is, large (or small) values in the 
first of two phenomena are associated with small (or large) values in 
the second. If r = 0 no correlation exists, changes in the two phe-
nomena being indifferent." (From Secrist, H., an Introduction to Sta-
tistical Methods, Chap. XII. 
See also Yule, G. Udny, Introduction to the Theory of Statistics. 
pp. 168-174). 
In order to obtain a coefficient of correlation as described above. 
after having found the percentage deviations of the monthly items 
from the corrected secular trend in order to examine cyclical move-
ments, it is only necessary to divide each series of percentage devia-
tions by its standard deviation, then to multiply each item so expressed 
in one series by the corresponding item in the other series. Next 
these products are added and the algebraic sum is divided by the num-
ber of pairs 'of items. This arithmetic mean of the sum of products-
is the correlation coefficient. 
In order to test the validity of the coefficients so found, the probable 
1-r~ 
error was used. The formula for the probable error is PE = .6745--
'In 
where n indicates the number of paired items, r the correlation coeffi-
cient, and PE the probable error. Ordinarily if the correlation coeffi-
cient is less than .3 or if it is less than five times the probable error 
little or no significance is to be attached to it. 
. " 
